





TO ENGINEERS! 


Want to know more about high speed steels? 

Here is a booklet that can add to your store of 
information. It is packed full of facts about molyb- 
denum high speed steels. It gives the history of 
these steels, applications, economic advantages, 
and figures on actual cutting performance. 


You'll also find information on the forging, anneal- 
ing, and heat treatment of these modern steels. 

This booklet is not a textbook, but a brief 
resume of molybdenum high speed steels which 
we believe you will find useful. For a free copy 
of this informative booklet, write today. 


MOLYBDIC OXIDE—BRIQUETTED OR CANNED e FERROMOLYBDENUM e “CALCIUM MOLYBDATE” 
CLIMAX FURNISHES AUTHORITATIVE ENGINEERING DATA ON MOLYBDENUM APPLICATIONS. 
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Research Program Produces Technique 
for Tapering Molten Nylon Bristles 


Difficult mechanical problems 
solved by Du Pont chemists 
and engineers to make nylon 
paintbrushes practicable 


Nylon bristles used in toothbrushes and 
hairbrushes are uniform in diameter— 
that is, they are “‘level.’’ But paint- 
brushes made from such bristles did 
not paint well. Studies of the best natu- 
ral bristles showed that they were ta- 
pered, so a research program to produce 
tapered nylon bristles was started. 


Some difficult mechanical problems 
were encountered. Level brush bristles 
were being made by extruding molten 
nylon through spinneret openings de- 
signed to produce filaments of perfectly 
uniform diameter. A new technique had 
to be found to make tapered ones. Since 
it was not practical to taper the fila- 
ment after cooling and drawing, a pre- 
cise taper had to be put in just as the 
nylon emerged molten from the spin- 
neret. And it had to survive the drawing 
operation, in which nylon is stretched 
to several times its original length! 


Techniques originated in laboratory 


The original idea for solving this prob- 
lem came from. Du Pont chemists, who 
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Diagrammatic representation of the first laboratory apparatus used to establish the principle of 
making nylon from molten plastic. (From an early patent.) 
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worked out the techniques in the lab- 
oratory, in the somewhat crude form 
represented in the accompanying dia- 
gram. It being largely a mechanical 
problem, chemical and mechanical en- 
gineers were called in to cooperate soon 
after the studies got under way. After 
further laboratory development, the 
engineers put the operation on a pro- 
duction basis. 


The final result was a highly efficient 
process for tapering nylon bristles. As 
the molten filament emerges from the 
spinneret, pinch-rolls driven by a series 
of gears pull it slowly, then quickly. 
The size of the filament varies with the 
speed of pulling—thick diameters re- 
sulting at slow speeds and thin diam- 
eters at fast. Next the nylon goes to 
the drawing operation, where it is 
stretched by rollers to give it strength 
and resiliency. 


Engineers designed special machines 


Following spinning and drawing, in 
which many filaments are handled si- 
multaneously, the nylon is ‘“‘set.’”’ Then 
it goes to a special machine, designed 
by Du Pont engineers, which ‘“‘feels 
out”’ the crests and troughs and cuts 
the bristle at these points. This type of 
design was necessary because of the un- 
avoidable small variations in the length 
of individual bristles. Sorting the bris- 
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Present state of development of the “spin-draw” 
machine evolved from the crude laboratory 
apparatus shown in the diagram below. 


tles and sandpapering their ends com- 
pletes the process. 


Many techniques contributed to the 
development of the optimum properties 
of nylon in tapered bristles. At the lab- 
oratory stage, x-ray studies were made 
to learn the effect of various degrees of 
crystalization on bristle drawing and 
setting. Numerous devices were designed 
to test the bristles—for example, a ma- 
chine that simulates the abrasive effect 
on a brush swept back and forth over a 
surface. Even after manufacture was 
established, high-speed stroboscopic 
photography and other strobbdscopic 
studies were employed to improve co- 
ordination in the various operations 
and make a more uniform product. 


The development of these bristles 
furnishes another striking example of 
the great variety of problems, often 
intricate, that may arise out of the dis- 
covery of a new substance like nylon. 








Questions College Men ask 
about working with Du Pont 





What are the opportunities 
in development work? 


The conception of an idea in a research 
laboratory is merely the starting point at 
Du Pont. Men with training in mechanical, 
electrical, metallurgical, and chemical engi- 
neering are required to demonstrate the 
practicality of the laboratory findings, in- 
cluding small-scale operation of the new 
process. Even after the full-scale plant is 
operating, development work is continued 
to improve efficiency. Write for booklet, 
“The Du Pont Company and the College 
Graduate,”’ 2518-A Nemours Building, Wil- 
mington 98, Delaware. 
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BETTER THINGS FOR BETTER LIVING 
.»» THROUGH CHEMISTRY 





More facts about Du Pont — Listen to “Cavalcade 
of America’? Monday Nights, NBC Coast to Coast 


317 






















































T’s EASY to see that the size of the 
I valve is out of proportion—but 
not so much if you think of all 
valves in this building as one valve. 
Collectively, valves represent an in- 
vestment bigger than the cost of 
many large units always carefully 
chosen for operating economy. 

That’s why, today, with mainte- 
nance wages and material costs 
higher than ever before, alert man- 
agement must keep a sharp eye on 
valve performance. 

EXCESSIVE MAINTENANCE of one 
inferior valve is insignificant, but, 


“PREVENT VALVE FAILURE” is a 28-page guide to 
valve economy, fully illustrated, with case histories of 
valve damage, and recommendations for its prevention by 
proper selection, installation, 
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multiplied by thousands, it becomes 
a serious drain on operating bud- 
gets, and often contributes to slow- 
downs that reduce productivity. 

JENKINS BROS. helps management 
meet this problem. First, by 
building extra endurance into 
Jenkins Valves, making them the 
longest-lasting, lowest-upkeep 
valves that money can buy. Second, 
with advice from Jenkins 
Engineers on any 
question of proper 
selection, installation, 
or maintenance. 


inspection, and maintenance, 


FREE on request. Write: JENKINS BROS., 80 White St., 


New York 13, N. Y. 


me tea: 


That’s why, for new installations, 
or replacements, alert management 
relies on Jenkins quality and en- 
gineering service for lowest valve 
costs in the long run. Sold through 
leading Industrial Distributors 


everywhere. 
2 
Jenkins Bros., 80 White St., New York 13; 
Bridgeport, Conn.: Atlanta; Boston; 
Philadelphia; Chicago; San Francisco. 
Jenkins Bros., Ltd., Montreal. 


LOOK FOR THIS DIAMOND MARK 


SINCE Qe 1864 


JENKINS 
VALVES 


Types, Sizes, Pressures, Metals for Every Need 
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N addition to providing a full line of high-quality ferro-alloys 
and alloying metals, Electro Metallurgical Company serves 
steelmakers in other important ways: 


Field Metallurgists — You 
can obtain the help of our 
trained metallurgists who ren- 
der on-the-job assistance in 
the use of ferro-alloys. These 
men are qualified to suggest 
the grades and sizes of alloys 
best suited for your particular 
steel and practice. 





Laboratory Research— 
You can benefit by the new 
alloys developed by our con- 
tinuous laboratory research. 
Developments from this 
research include the low- 
carbon ferro-alloys, silicoman- 
ganese, SILCAZ alloy, calcium metal, calcium-silicon, and 
ferrocolumbium. 





How ELecTROMET Serves the Steel Industry 


Experience—Our store of information about ferro-alloys and 
their use, based on over 40 years’ experience in producing 
them, is available to the steel industry. 


Technical Booklets—you will find 
helpful information about ferro-al- 
loys and metals in ELECTROMET’S free 
technical booklets and reprints. 
Among these are ‘‘ELECTROMET 
Products and Service’’ and 
“ELECTROMET Ferro-Alloys and 
Metals.” Write to our Technical Service Department to obtain 
copies of these booklets. 





Convenient Stocks — 
You can count on prompt 
deliveries of ferro-alloys 
from ELECTROMET, since 
our offices, plants, and : 
warehouses are conven- , = 
iently located to insure 4 Werehouses 
efficient service. 






ELECTROMET Ferro-Alloys and Metals 


Information about these and other alloys and metals produced 
by ELECTROMET is contained in the booklet, ““ELECTROMET 
Products and Service.’ Write for a copy. 


CHROMIUM ...Low-Carbon Ferrochrome (in all grades from 
0.03% maximum to 2.00% maximum Carbon), Nitrogen-Bearing 
Low-Carbon Ferrochrome, High-Carbon Ferrochrome, SM 


BORON ...Ferroboron, Manganese-Boron, Nickel-Boron, and 
Siicaz Alloy. 


SILICON .. . Ferrosilicon in all grades including both regular and 
low-aluminum material, Silicon Metal, SMZ Alloy, and other 
Silicon Alloys. 


TITANIUM . . . Ferrotitanium, Silicon-Titanium, and Manganese- 
Nickel-Titanium. 


8, Ferrochrome, Chromium Metal, CMSZ Mix, and other 
it Chromium Alloys. CALCIUM ... Calcium-Silicon, Calcium-Manganese-Silicon, and 
1° Calcium Metal. 

VANADIUM ...Ferrovanadium in all grades and Vanadium 
'e Oxide. “EM” BRIQUETS ... Silicon, Silicomanganese, Ferromanganese, 
h and Chromium Briquets. 
s COLUMBIUM .. . Ferrocolumbium. ZIRCONIUM ... 12-15%, and 35-40% Zirconium Alloys, and 

Nickel-Zirconium. ; 

MANGANESE ...Standard Ferromanganese, Low-Carbon and 
3s Medium-Carbon Ferromanganese, Low-Iron Ferromanganese, “CMSZ,” “Electromet,” “EM,” “Silcaz,” “SM,” and “SMZ” 
3 Manganese Metal, and other Manganese Alloys. are trade-marks of Electro Metallurgical Company. 
0. 


SILICOMANGANESE .. . Max. 1.50 and 2.005% Carbon Grades. 


TUNGSTEN ... Ferrotungsten, Tungsten Powder, and Calcium 
Tungstate Nuggets. 


ELECTROMET Ferro-Alloys and Metals are sold by Electro 
Metallurgical Sales Corporation. Offices: Birmingham— 
Chicago — Cleveland — Detroit —-New York — Pittsburgh — 
San Francisco. 










Electro Metallurgical Company 
Unit of Union Carbide and Carbon Corporation 


30 East 42nd Street [G3 New York 17, N.Y. 





Electromet 
Ferro-Alloys and Metals 


In Canada: Electro Metallurgical Company of Canada, Limited, Welland, Ontario 
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A native of New York State, Robert 
J. Vidal entered M. I. T. in June of 1946 
after being discharged from the A. A. F. 
Bob joined the T. E. N. staff just three 
months ago in hopes of combining literary 
work with his Aeronautical studies. His 
first article, “Industry and Education,” 
does not materially further this ambition, 
but it does serve to alleviate one of Bob’s 
pet peeves—the fact that M.I.T. 
students know so little about their own 
school. 


Last month Harry Smith wrote for 
the T. E. N. on the history of M. I. T. 
This month he delves even deeper into 
history with his article on the part of the 
earth’s surface now known as the Atlantic 
Ocean. However, all this work has not 
drawn Harry’s interest away from the 
scientific and technical training he came 
to Tech to obtain. He is still interested 
in a professional career somewhere be- 
tween Mathematics and Electrical Engi- 
neering, but being a Freshman, he has 
decided that his literary efforts should be 
on non-technical matters. Of course, we 
are never prone to discourage any of our 
writers willing to turn in an article for 
two successive months. 


Although still a Freshman here at 
M.I.T., Irwin Manning has an impres- 
sive record of attainment in the Electrical 
Engineering field. While still in Brooklyn 
Technical High School, he won a prize 
for the building of some electronic appa- 
ratus which would measure the deflection 
of a beam under a load. He has already 
spent several summers working as a 
draftsman for a firm engaged in designing 





from the editor's notebook 


and building F. M. broadcast transmitters 
and equipment. Here at Tech, Irwin’s 
extra-curricula activities include, in addi- 
tion to the T. E. N., the Debating Society 
and the Walker Memorial Committee. 


Ralph Johnston’s name should be 
quite familiar to T. E. N. readers. With 
this last issue of Volume X XIX, Ralph’s 
fourth article gets published. Ralph is 
getting to be a stand-by to us when it 
comes to getting tough assignments done. 
But this latest article on gas flow is right 
along his main line of interests. Ralph is 
studying Aeronautical Engineering here 
at Tech, and he has more than an idle 
curiosity about what is being done in the 
new Gas Turbine Lab. Now in his Sopho- 
more year, Ralph came to M. I. T. from 
high school in his home city of New 
Kensington, Pennsylvania. 


A while back Alex Bloch came into 
the T. E. N. office and asked if we were 
interested in publishing an article on his 
homeland, Palestine. We were more than 
pleased at the opportunity to have an 
article written on his country, for we were 
planning to have a series of articles on 
engineering developments in foreign coun- 
tries, and Palestine was one of the coun- 
tries we felt ought to be covered. Alex’s 
home is in Tel-Aviv and it was only last 
fall that he left to come to M.I. T. Be- 
fore that he went to the Herzlia Gym- 
nasium, and after graduating from there, 
he studied in the British Institute of 
Engineering Technology in Jerusalem. 
He was able to enter Tech as a Sopho- 
more in Mechanical Engineering, and at 
present plans to specialize in diesel 
engineering. 
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industry and education 


The Story of Tech’s Division of Industrial Cooperation 


By Robert J. Vidal, '49 


It is interesting, though startling, to note that the 
further one travels away from Cambridge, the greater 
is M. 1. T.’s fame and reputation. Last month in an 
effort to help correct this paradoxical situation, M. I. T. 
invited hesal wiulines to view our laboratories and equip- 
ment. hoping to acquaint both the community and the 
student body with some of the Institute’s objectives 
and accomplishments. Thousands scanned the labora- 
tories with their imposing array of apparatus, but few 
people were acquainted with what made many of the 
excellent facilities available. Tucked away behind the 
stories of electron accelerators, wind tunnels, micro- 
wave laboratories, and those hundreds of white mice in 
Building 20 is the tale of a single department which 
has been an important factor contributing to M. I. T.’s 
fame. Nearly all students know that this department 
— the Division of Industrial Cooperation — does exist, 
but few can explain why and how it exists. 

In 1920 the Corporation voted to initiate a plan 
aimed at improving the aVailable educational facilities, 
aiding the student in becoming a better scientist before 
gaining his degree, and diminishing the gp between 
education and experience. This plan, the Technology 
Plan, was based on the hope that industry was suffi- 
ciently interested in education to set up a five-year fund 
for pure scientific research. Industry was to be allowed 
to use our library facilities, the Student Placement 
Bureau, and other minor facilities, but the crux of the 
matter was that industry was asked to set up a fund 
and in return was assured nothing more concrete than 
the possibility that the laboratories might unearth some 
new and useful theories. The idea behind the plan was 
to stimulate an interest in M. I. T. so that companies 
would bring certain types of problems here for solution, 
thus bringing education and industry closer together. 
There is fittle uestion as to the success of the plan 
since at the end of the first five-year period a second 
five-year fund was set up. At the end of the second 
five-year period, the original plan evolved simply into 
the present Division of Industrial Cooperation, and 
funds were no longer solicited. Under the present plan, 
companies come to M. I. T. with problems which can- 
not be solved with their own facilities, and the Insti- 
tue contracts to delve into those phases of research 
which are deemed desirable. The D. I. C.’s success is 
illustrated by two facts. The most flattering fact is 


that other colleges have since started similar plans. 


The most material fact is that the D. I. C. began vir- 
tually with just an office, a stenographer, and a type- 
writer, and today can boast sixteen hundred employees 
and an anticipated twelve million dollar income for this 
vear. 

Many people have been lead to believe that the 
D.1I.C. is a separate department and must therefore 


The Mark 14 gunsight developed by Technology 
and the Sperry Gyroscope Company, Inc., mounted 
on a Sperry Mark 51 gun director Technology Review 
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act independently of the educational departments. 
This is a misconception, for the division: can only con- 
tract for those research projects which are sanctioned 
by the educational departments. A simplified example 
of the procedure followed in arranging for a project will 
help to clarify any misconceptions concerning the 
department’s functions. Suppose the D. I. C. received 
a lene from some company explaining the type of 
research in which it is interested and asking that such 
a program be started. The D. I. C. would then forward 
the letter to the proper department — perhaps the 
Physics Department — where the department head 
would decide whether or not it would benefit his stu- 
dents. If it were decided that the program would aid 
his students, the department head would then draw up 
a tentative plan for the program and submit this plan, 
along with the company’s original proposals, to the 
Dean of Science. If the dean found the program and 
plan acceptable, he would approve the project and 
refer it back to the D. I. C. The division aa then go 
through the necessary business formalities and arrange 
the details. In short, the D.I.C. functions as an 
agency to screen the educational departments from the 
task of contending with the time-consuming formalities 
of establishing and maintaining contacts with industry, 
and provides industry with a very convenient central 
office to which it may beam its inquiries. 
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The word cooperation in the division’s title is 
appropriate to say the least. The department is in the 
unique and unenviable position of having to maintain 
a good relationship with industry and still having to 
refuse many projects which are presented to it. 
Some companies contact the D. I. C. with the thought 
in mind that the Institute will carry out any project 
that the company finds inconvenient to pursue. Such 
projects as routine but lengthy chemical analyses, 
stress analyses, and similar development projects are 
politely refused, and the cooperation then comes into 
play with the D. I. C. referring the company to com- 
mercial establishments. The policy is that the Institute 
is not in competition with any industry and will not 
accept any projects which could be adequately handled 
by existing and convenient companies. Past coopera- 
tion has been such that many companies now contact 
the D. I. C. in order to find out what other companies 
exist which can fill their particular needs. The division 
naturally receives the usual quota of perpetual motion 
machines, but the inventors are politely informed that 
both the D. I. C. and the Institute firmly believe in the 
Second Law of Thermodynamics. A lengthy corre- 
spondence was once carried on with a high school 
student who was writing an English paper on some 
romantic phase of Aeronautics. After several attempts 
were made to assure the student that the division could 
not help him, the division was finally able to pass the 
buck by referring him to the Popular Science volumes in 
his local library. 

As students, you are primarily interested in how the 
D.I.C. benefits the student body. The D.I.C. em- 
lovees can be broken down into groups, with seven 
Lccidond non-staff or administrative employees, five 
hundred full-time staff members, and four hundred 
part-time employees. The non-staff employees are 
those who aid in maintaining contact with industry, 
the full-time staff are the research workers hired to 
carry out parts of the projects, and the part-time 
employees are instructors, professors, and students. 
The staff members are able to work on industrial proj- 
ects at industrial wages and still pursue one course of 
study at the Institute. Thus they are substantially 

able to have their cake and eat it too. The professors 
and instructors are able to work on industrial projects 
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ferential analyzer calculating 
machine built under the D. I. C. 
worked on important war proj- 
ects, including trajectory calcu- 
lations for the United States 
Navy. Nearly 200 miles of wire, 
150 motors, 2,000 electronic 
tubes, and thousands of relays 
are contained in this huge labor- 
saving device. 


and keep their courses more on a level comparable with 
what industry requires. 

Those students working on D.I.C. projects are 
seniors and graduate students. Twenty per cent of 
M.I.T.’s graduate students are actively engaged in 
D. I. C. work, so it is obvious that the D. I. C. does 
directly benefit a large number of students. When a 
student is planning his thesis work, he may find a divi- 
sion project which interests him and which covers his 
phase of research. If this is the case, the student can 
work on a thesis problem which would be found in 
industry, and at the same time receive his thesis credit 
and earn a salary. An interesting example of students 
combining thesis work with a D.I.C. project was 
brought up recently when a professor remarked that 
one project had yielded fourteen theses covering differ- 
ent phases of the total program. This surprised the 
D. I. C. officials because they regarded that particular 
—_ as one of the minor ones being pursued. 

or the enlightenment of those students who object 
to having professors with interests in both educational 
and research work, microwave research can be brought 
into the limelight. Instructors and professors devoted 
their energies to education and radar research several 
years ago, and as a result the Armed Forces were given 
a valuable weapon, while today the M. I. T. students 
are able to study some of the best available courses 
covering microwave work. This may appear to be an 
isolated example, but similar examples can be drawn 
from nearly all Institute departments. 

It would be foolish to think that industry does not 
benefit from D. I. C. projects. The mere fact that the 
companies do come here in an effort to arrive at solu- 
tions to problems makes it obvious that they do gain 
from the projects. Probably the most appealing factor 
to the companies is the fact that M. I. T. represents an 
accumulation of scientists and laboratories that no cor- 
perenne could afford to hire. It might be argued that 

ecause M. I. T. does represent such an accumulation, 
scientists who plan on working exclusively for spit 
find their futures endangered. There are enoug 
inherent faults in the system, however, to prevent com- 
panies from coming to depend entirely on college 
facilities and do away with their own research labora- 


tories. 
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The D. I. C. projects successfully completed are far 
too numerous to even name, but their importance can 
be illustrated by using one as an example. Many 
veterans here at the Institute remember the Mark 14 
gunsight manufactured — the war by the Sperry 
Gyroscope Company and will gladly expound on the 
gunsight’s merits. With this apparatus, American gun- 
ners were able to automatically make allowances for 
lead, drift, and gravity effects when firing on enemy 
aircraft. This gunsight, developed under the direction 
of Professor J. S. Newell of ‘the Aeronautics Depart- 
ment, was undoubtedly a large contribution towards 
American Naval superiority in the Pacific, and it can 
safely be said that many Japanese found the gunsight’s 
uncanny accuracy most disconcerting. 

Many of the present D.I.C. projects are now 
housed in Building 20, and the research programs range 
from Linear Electron Accelerators to test on white mice 
in order to ascertain the effects of vitamin deficiencies. 
Again a long list of imposing names could be given in 
order to impress you with what is being done, but one 
specific example will prove more interesting. 

If you were to walk through one of the most remote 
corridors in Building 20, you might come across a room 
filled with apparatus and emitting the sounds character- 
istic of an old, tired-out steam engine. Upon further 
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Collins Helium Cryostat, low-temperature-pro- 
ducing device, shown with Dr. H. O. McMahon of 


Arthur D. Little, Inc. 


investigation you would find that the room housed a 
Cryostat used in making liquid helium and that the 
apparatus was used in low temperature experiments. 
This experimentation is being carried out as pure 
research to find out what happens to matter at low 
temperatures and to find plausible explanations for 
some of the phenomena encountered. Lead has been one 
of the materials used for experimentation and has 
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exhibited some very interesting characteristics. At 
room temperatures, lead is considered to be a poor 
electrical conductor. As the lead is cooled, it loses some 
of its resistance, but at 9° Kelvin it still displays a 
measureable amount of resistance. When cooled to 8° 
Kelvin, the lead suddenly loses all electrical resistance 
and becomes a super-conductor. Ifa current were begun 
in a loop of supercooled lead, this current would con- 
tinue for an indefinite length of time after the electrical 
source had been removed. The scientists have not been 
able to account for this strange behavior but believe 
that it may be tied in with the fact that at or near 
8° Kelvin, the molecular structure of lead changes from 
a disorderly arrangement to an orderly arrangement. 
The lead used in these experiments must be absolutely 
free from impurities or a the phenomena described 
will not take place. 

Supercooled helium displays some equally strange 
roperties when it reaches a particular temperature. 
he gas liquefies to Helium I at 5° Kelvin and exhibits 

the properties usually associated with a very cold 
liquid. If it is then cooled further and allowed to boil 
back up to 4° Kelvin, liquid Helium II and its confound- 
ing physical properties are the result. There is little or 
no viscosity displayed, and several impressive experi- 
ments can be made. For example, the helium fountain 


Oxygen and hydrogen were converted into solids 
in this low temperature apparatus during a lecture 
by Dr. Frederick G. Keyes, shown dismantling his 
devices after the lecture. 


is easily set up and consists simply of some Helium II 

and an extremely thin capillary tube. When the tube 

is placed in the helium, the liquid will shoot up and 

out of the tube. It is a little difficult to handle Helium II 

for if a container of it is placed within another con- 

tainer of the liquid with one liquid level below the other, 
(Continued on page 338) 
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lead land of the deep 
Harry F. Smith, Jr., "51 


If one could check through all those writings of 
antiquity which are still extant on earth today, he 
would find a few, rare references of fair trustworthiness 
to a land which once occupied the Atlantic Ocean of 
today and at some time many centuries ago vanished 
into the sea in some terrible cataclysm. The most 
reliable and the most lucid of these references would be 
the one by Plato, Greek writer and philosopher of the 
fourth century B.C. His story, contained in portions 
of two of his dialogues, is as follows: 

Solon, a lawgiver of the ancient Athenians, went to 
Egvpt for the purpose of self-enlightenment. In the 
Nile River town of Sais, an Egyptian priest gave him 
his first knowledge of a former empire far to the west. 
This country, called Atlantis, consisted of a fertile, 
central plain surrounded by a ring of mountains which 
warded off the icy winds of the north. The people of 
this nation had once embarked upon a conquering 
expedition among the Mediterranean peoples and had 
been halted only at the last moment, but then deci- 
sively, by the gallant Athenians. It was just about at 
this moment of defeat that great earthquake, volcanic, 
and tidal action plunged the homeland of the invaders 
beneath the ocean. All of this happened about 9600 B.C. 

The complete story is more elaborate than that — 
too much so, for it mentions the actions of the Greek 
gods in connection with Atlantis and, in addition, 
describes this western empire as being generally Utopian 
in character. These points are pretty obviously inac- 
curacies; on the other hand, evidence is accumulating 
constantly which has shown first the possibility and 
now the definite probability of just such a land mass 
as Plato recounts. 

Geologists have found that the region which is now 
the Atlantic Ocean was once occupied by two conti- 
nents. In the northern area was a mass of land com- 
prising Russia, Scandinavia, Great Britain, Greenland, 
and Canada and to which was later added huge portions 
of present-day Europe and the United States. 

This northern continent was separated from the 
southern one by what is known as the “mediterranean 
depression,” which is a deep ring around the earth’s 
middle dating from the beginning of geologic time — 
still evident in the Mediterranean, Caribbean, and 
Sunda Seas. In a period of instability extending to the 
end of the Tertiary Period, or when man first appeared, 
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these continents began to break up and slip into the 
ocean, with three consequences. 

First, the mediterranean depression, or sea, separat- 
ing the continents was widened and subdivided. Next, 
volcanoes, particularly those in the active region of the 
eastern Atlantic, went into activity, because the col- 
lapse of all this land squeezed lava from the earth’s 
interior. Finally, great wrinkles and folds were made in 
the earth’s surface, the result being today’s Alpine 
chain, which stretches from northern Italy and Switzer- 
land across southern France and Spain as far as the 
ocean. This Alpine chain seems to have been continued 
further westward at one time. If this really was the 
case, one branch would pass through the Azores and 
another would touch the Canaries. It can be stated 
from examination of sediments in the southern Azores 
that a large island or continent extended from its shores 
there at a time recent on the geologic scale. Scientists 
have found, also, that this mobility of the Atlantic 
Ocean floor has continued up to the present, with evi- 
dence existing of certain movements near the African 
shore. 

The cause of these vast movements, while unknown, 
can be guessed at. Possibly the melting of the ice caps 
of the Ice Ages, resulting in a raising of the sea level 
and a compression of the land beneath the ice, is a 
fundamental activator. Indeed, this great melting 
process might also have resulted in a period of extended 
precipitation, as a counteractant to excessive thawing, 
which would be the “great flood” referred to in the 
Bible and other sources. 

Let us now see what kind of case we can assemble 
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These are cross-sectional dia- 
grams of the bottom of the 
Atlantic Ocean as it now ap- 
pears. The two above, reading 
up, were taken respectively at 
35° North and 50° North; while 
the two at the left, reading down, 
were taken respectively at the 


Equator and 30° South. 
Edinburgh Geographical Institute 
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for the actual existence of Atlantis. In the years 1872- 
1876, the United States, Great Britain, and Germany 
carried out a joint project of sounding the bottom of 
the Atlantic. Their motives were primarily the secur- 
ing of oceanic cable-laying data and only secondarily 
the acquisition of scientific knowledge. Five ships, 
systematically mapping zone after zone, found that a 
huge “mountain chain” runs north-south through the 
Atlantic exactly where Plato placed Atlantis. This 
chain, which is called the Dolphin Ridge and which 
follows the general trend of the Spanish and African 
coasts, is not the only prominent feature. Just below 
the Azores is the Challenger Ridge, running east-south- 
east from the northeastern shores of South America to 
the coast of Africa and then turning due south, con- 
tinuing all of the way into the South Atlantic as far 
as Tristan da Cunha. 


Perhaps the most irrefutable proof is that offered 
by a ship employed in laying submarine telegraphic 
cable five hundred miles north of the Azores in 1898. 
The crew was trying to locate with grappling hooks a 
strand which they had temporarily “lost” two miles 
down. Considerable difficulty presented itself because 
of the jagged, rocky character of the ocean bottom, and 
bits of matter had to be constantly removed from the 
implements. These same particles of matter were 
found on microscopic examination to be lava, lava 
which must have solidified in the open atmosphere 
because of its vitreous structure (scientists had learned 
that lava solidifying under water assumed a crystalline 
structure). Since, in addition, lava decomposes con- 
siderably in fifteen thousand years, the area below must 
have been above the water within that period; this 
comes well within the period of man’s advent on earth, 
even though humans have occupied the planet for 
only 1/2500 of geologic time. 

The possibility of land masses rising from and sub- 
merging into the ocean depths still is not only likely 
but proven — most spectacularly, perhaps, in the case 
of the astronomers who decided to observe an eclipse 
from Sarah Ann Island. When their equipment-laden 
ship arrived at the site of the island, it was no longer 
there. It would, after all, take but a slight warping 
of the earth’s crust, as much as 1/8000 of its diameter, 
to raise the Dolphin Ridge above the surface of the 
water or to plunge it beneath once again. 


Consider next the facts concerning the Gulf Stream. 
Here we have a river within an ocean — a warm current 
that makes Great Britain, eastern Europe, and southern 
Scandinavia quite livable, while regions of the same 
latitude in America are bitter cold. This current, which 
was the factor that opened the way for the spread of 
civilization from Mediterranean regions to northern 
Europe, could not have existed at a time when a con- 
tinent was set in the middle of the Atlantic; but, then 
again, what started it to begin with?, for it is a scientific 
axiom that there is a cause for every effect. Does it 
not seem reasonable to believe that the ruinous end of 
this continent, accompanied by volcanic action and 
heat practically unequalled in human memory, might 
have started the wid of waters that today is the Gulf 
Stream? 

Such is the combined testimony of geology and 
oceanography. Other sciences, particularly anthro- 
pology and ethnology, have a tale that is just as con- 
vincing. Take, for instance, the case of the Cro- 
Magnon man. In a restricted area of southwestern 
Europe have been found the remains of a remarkable 
human race and its handiwork. Declared to be the 
finest example of man, both mentally and physically, 


(Continued on page 340) 
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Edinburgh Geographical Institete 
A map of the Atlantic Ocean indicating depths. 
Note the North Atlantic Rise running through the 
center 

















































































































Irwin Manning, ‘51 


At the present time, the two systems which are 
most widely used to broadcast sound by means of radio 
waves are amplitude modulation and frequency medu- 
Jation. Amplitude modulation (A. M.) is the process 
whereby the radio wave is made to vary in strength, 
or amplitude, in accordance with the transmitted speech 
or music. In frequency modulation (F. M.) it is the 
frequency of the transmitted signal that is varied in 
proportion to the sound intelligence to be communi- 
cated. Using frequency modulation, it is possible to 
realize higher fidelity and much greater freedom from 
noise and interference than is achieved with A.M. 
transmission. F. M. is now being used commercially for 
short-distance broadcasting. Due to technical diffi- 
culties, the advantages of F. M. have not been realized 
in extremely long-distance communication. Trans- 
Atlantic transmission of speech has been notoriously 
unreliable on A. M., and yet F. M. seemed to offer no 
improvement. However, recent research, conducted 
here at M. I. T. by Professor Lawrence B. Arguimbau 
and Mr. John Granlund, has uncovered important 
information which gives promise of making trans- 
Atlantic F. M. broadcasting commercially feasible. An 
understanding of these discoveries requires a knowl- 
edge of certain phenomena which have been well known 
to radio men for quite some time. 

The wavelengths that modern F. M. broadcasting 
stations utilize are much shorter than those used for 
A. M. broadcasting, so that the radio waves actually 
behave in much the same way as light waves do. These 
radio waves are not bent very greatly, and, as a result, 
such a station cannot transmit its signals much farther 
than the horizon. 

If long distances are to be covered, advantage must 
be taken of the ionosphere, a layer of ionized air envel- 
oping the earth at a height of some seventy to two- 
hundred miles. If the wavelength of a radio wave lies 
in a certain ange, the wave will be reflected by the 
ionosphere and by the earth. It is thereby possible to 
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have this wave propagated in the manner illustrated 
in Figure 1. 

It usually happens that more than one wave travels 
from the transmitting to the receiving point. Such a 
situation is depicted in Figure 2, where the length of 
path of wave A is less than that of wave B. Since the 
distance traversed by wave A is shorter, a given point 
on wave A will arrive at the receiving antenna before 
the corresponding point on wave B. This time lag is 
illustrated by the curve of Figure 3. The successful 
long-distance F. M. receiver must choose only one of 
these waves and act as though the other were not pres- 
ent. Previous to Professor Arguimbau’s investigations, 
this receiver design objective had never been achieved. 

The investigation of these phenomena required the 
setting up of a laboratory experiment which reproduced 
the actual conditions encountered in ionosphere trans- 
missions (Figure 4). This apparatus is similar to that 
used for Radar research. A test signal was sent simul- 
taneously through a mercury column and an attenuator. 
Since the signal travelled faster through the attenu- 
ator than through the mercury column, there was a 
time delay between the arrivals of the two signals at 
the receiver. The amount of this time delay was con- 
trolled by varying the length of the mercury column. 

Referring again to Figure 3, the frequencies of the 
two signals of waves A and B can be considered to 
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remain constant over a period of time m—t,. A vector 
diagram can then be constructed which shows the instan- 
taneous relation between the two signals (Figure 5). In 
the most undesirable case, the voltage produced by one 
signal is almost equal to the voltage produced by the 
other. If the stronger voltage is drawn as a unit vector, 
then the weaker voltage, 4, is slightly less than 1, and 
the vector triangle is approximately isosceles. From 
this it follows that 6=}rt. The angular frequency of 
the resultant is: 
— th _ d(O+pt) ~dGrtt+pt) ~ “so 
dt eos ee, oe 


However, since the resultant vector never differs 
from the unit vector by more than 90°, the frequency 
of the resultant averaged over a large period of time 
(say, several cycles) must equal the average frequency 
of the stronger signal which is w=p.. This situation 
can be visualized more easily by imagining vector a 
to be continually rotating about the end of the unit 
vector at the same time that this unit vector is rotating 
about the origin. 

The analysis so far shows that the time average of 
the resultant frequency is equal to p, but over most of 
the cvcle, the instantaneous resultant frequency is 


Ww 


nearly equal to p+ ‘=. This apparent discrepancy is ex- 


plained by the fact that the resultant frequency drops 
abruptly to a value which is much less than p for a 
small part of the cvcle. When angle rt is nearly equal 
to radians, the previous mathematical analysis fails, 


Mercury column 


FM 
TRANSMITTER 


to have a pass band of 150 kilocycles. This type of 
receiver works well when one signal predominates 
rani However, when two signals of nearly equal 
strength are impressed upon the receiver, an inordi- 
nately large amount of distortion takes place. It was 
this effect which retarded the development of long- 
distance F. M. broadcasting. 





Figure 5 —_ 


Vector diagram showing the instantaneous relation 
between the two signals received from the trans- 
mitter in long distance ‘‘skipping”’ F.M. transmission 





Figure 4 
Laboratory equipment which reproduces actual 
conditions encountered in ionosphere 


since the vector triangle is no longer isosceles. In this 
case the resultant frequency is: 

ar 
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This situation is depicted in Figure 6, where the instan- 
taneous resultant frequency is plotted as a function of 
time. The dotted curve illustrates the case where @ 
is slightly greater than one. 

Figure 7 is a functional block diagram of the simplest 
conventional F. M. receiver. The signal is picked up 
by the antenna and magnified by the amplifier. Good 
results are achieved only when the variations of the 
amplitude of this signal are eliminated. A limiter irons 
out these fluctuations, thereby producing a signal of 
constant amplitude. The discriminator is the heart of 
the receiver. It produces an audio signal whose instan- 
taneous amplitude varies in proportion to the frequency 
variations of the transmitted F. M. signal. That is to 
say, the instantaneous variations of the discriminator 
output are identical to those of the speech or music 
which was transmitted. The discriminator output is 
amplified and fed into the loudspeaker. 

The range of frequency variations used in com- 
mercial F, M. broadcasting is+75 kilocycles. The con- 
ventional receiver is therefore designed to admit a 
range of frequencies which is within +75 kilocycles of 
the dial setting. In other words, the selective circuits 
of the radio frequency portion of the receiver are built 
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Figure 6 


Plot of instantaneous resultant frequency for the 
previous diagram 


Experimentation proved that the distortion did not 
develop in the radio-frequency amplifier, but did take 
place in the limiter. The explanation of this effect is 
rather complex, and centers around the fact that, in 
the case of two signals, the frequency of the limiter 
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Ralph C. Johnston, ’50 


The development of the gas turbine to the position 
of a practical power source, and the advancement of 
aircraft speeds to the sonic level have opened a whole 
new field of investigation, that of compressible air flow. 
In order to study the problems of this new field, M. I. T. 
has opened a new gas turbine laboratory. The new 
laboratory, dedicated last October, is really the result 
of plans initiated at the Institute as long ago as 1942. 
At that time, some research was begun on gas turbine 

roblems, and plans for a new laboratory were formed. 
The new laboratory, made possible through generous 
industrial gifts, is equipped with unequaled facilities for 
research and instruction in the field of gas turbine 
problems. 

Despite the name Gas Turbine Laboratory, gas 
turbines as operational units are not studied in the 
laboratory. It was decided from the beginning that 
the purpose of the laboratory would be to provide 
facilities for graduate study and research of a type 
which would complement rather than compete with 
industrial research. In addition to instruction, the 
objectives of the laboratory are to acquaint the staff 
with the problems encountered in the field of gas tur- 
bines, and to extend the boundaries of knowledge in 
this field by means of long-range research intended to 
discover basic principles rather than to develop specific 
apparatus. By investigating problems of a broad scope, 
the laboratory will be able to contribute information to 
many fields. 

The gas turbine is unique among power plants for 
two reasons. First, a gas turbine requires a high degree 
of refinement before it can operate with any practical 
efficiency, and second, it is composed of distinct com- 
ponents which are easily separated for individual inves- 
tigation. The laboratory is intended to study the basic 
principles of operation of the component parts of a gas 
turbine with the aim of perfecting each component. 
Development and “testing” work is to be avoided. 

The three major components of a gas turbine are 
the compressor, combustion chamber, and turbine, and 
all three units will be studied at the laboratory. Because 
fluid flow problems are of prime importance in all three, 
much of the initial work of the laboratory is in this field. 

The main research tool in the Gas Turbine Labora- 
tory is the supersonic wind tunnel. The tunnel, shown 

in the cutaway view of the laboratory, Figure 2, is of 


basic research in gas flow 


The Gas Turbine Laboratory at M. I. T. 






a conventional closed-circuit, steady flow type with a 
Mach number of three and a test section of sixty-four 
square inches cross-sectional area. As can be seen in 
the drawing, the main part of the tunnel circuit is in 
a vertical + lig The necessary pressure drop for super- 
sonic flow in the test section is maintained by a five 
stage centrifugal compressor, driven by a 1350 h.p. 
variable speed d.c. motor which obtains its power from 
a motor-generator unit. Both the compressor drive 
motor and the generator of the motor-generator unit 
are war surplus submarine engines. To obtain ideal 
test conditions, the specific humidity of the air in the 
tunnel can be kept as low as three parts water vapor 
per 10,000 parts air by weight by the use of a dual- 
absorber type activated alumina air dryer. The range 
of tunnel reservoir pressures and temperatures is from 
two-tenths to two atmospheres and from 80°F. to 
120° F. Lowering of the tunnel operating pressure is 
achieved by the use of ejectors, and the increase of 
tunnel pressure is accomplished by the induction of air 
on the suction side of the compressor through the air 
dryer. 

Let us trace the action of the air through the circuit. 
After exit from the compressor the air flows through a 





Figure 1 above shows two pictures of a shock 
wave pattern produced by a knife-edge inserted in 
a supersonic air stream. The top picture is taken 
with a schlieren apparatus, and the bottom picture 
by the interferometer. 


Figure 2, to the left, a cutaway view of the gas 
turbine laboratory 
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water-cooled, aircraft type heat exchanger. Tempera- 
ture control is maintained by means of a control valve 
on the cooling water supply. Before entering the super- 
sonic nozzle, the air passes through seven screens for 
the removal of turbulence. At the entrance to the 
supersonic nozzle, the air is at a temperature of about 
100° F., and is travelling with the low speed of 100 feet 
per second. As the air passes through the nozzle, it 
picks up speed to Mach one, and the temperature _— 
to 6° F. After the velocity of sound is reached, the 
channel diverges and the velocity increases, a charac- 
teristic of compressible flow opposite to the behavior of 
incompressible flow. At the test section point, the air 
reaches a velocity of Mach two and the temperature is 
down to —150° F. Beyond the test section, the air 
flows into a diverging pipe in which it is brought to a 
higher pressure and thence returned to the compressor 
at low velocity. This diffusion or pressure recovery 
process determines the power requirements of the 
compressor. 

Comeiene control of the supersonic wind tunnel is 
possible from a central control panel. By varying the 
compressor speed it is possible to control the volume 
delivered by the compressor and match the compressor 
ratio with nozzle pressure drop. A system of remote 
control valves, a system of thermocouples which meas- 
ure the temperature at points in the tunnel, and a 
system of pressure taps along the diffusor connected to 
a manometer board beside the control panel combine 
to give the operator a complete picture of what is hap- 
pening to the air in the tunnel at various ve By 
regulating the flow of air into the tunnel through the 
dryers or out of the tunnel through the ejectors, the 
operator can change the operating pressure in the 
tunnel without stopping the system. 

In the cutaway view of the laboratory the reader 
will notice that at the point where flow starts up toward 
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the test section of the supersonic 
tunnel there is a bypass junction 
with a second flow circuit. This 
second flow circuit is for the future 
installation of a high speed cascade 
test unit. The cascade apparatus 
will furnish a means of studyin 

the nature of air flow aroun 

mounted turbine or compressor 
blades at air speeds up to Mach 
one and one-half. The test section 
of the completed cascade appa- 
ratus will be forty-five square 
inches in area, allowing the mount- 





1 ig ing of about seven blades. The 
3 approach velocity of the cascade 
circuit can be either sub- or super- 

cEmirror sonic. The bypass arrangement 


will allow the main compressor to 
furnish air for either the supersonic 
tunnel or the cascade apparatus. 

Because a literature survey of 
cascade investigations has shown 
a lack of knowledge pertaining to 
the design and use of a cascade 
test apparatus, the circuit may be 


E— Blens 


4 






mt 


INTERCHANGEABLE ROTATION COMPENSATOR 
SOURCE CHAMBER 


MOUNTING as tae “NX. 
— <4 


TRANSLATOR 





ROTATION MOUNT 






LENS AND 
FILTER HOLDER \} 


ROTATI 
MOUNT e , COMPENSATING 
LENS. PUTER (PLATES 
f= , — 
aan: Sree ea ars 
Ts 
LIGHT Source 
INTERFEROMETER +s . ' 
| TEST SECTION 
MIRROR- } | i 


“Ne a = Loa aif ee 


SCHEMATIC DIAGRAM-INTERFEROMETER. 


used to study the method of testing airfoils in a cascade 
rather than to obtain design data from the cascade 
measurements. At the present time the laboratory is 
experimenting with a low speed wooden cascade tunnel 
in order to gain information necessary for the design 
of the permanent cascade apparatus. 

To provide air for combustion studies, the labora- 
tory is equipped with a relatively small piston type 
compressor which can deliver seven pounds of air a 
second at an absolute pressure of fifty pounds per 
square inch. 

In addition to the investigation of the principles of 
component operation the laboratory has as an objective 
the study of methods of instrumentation and measure- 
ment. Of prime importance is the problem of ge 
Pre age flow phenomena both qualitatively an 

Obviously, no instruments can be 
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placed in an air stream under investigation, for such 
instruments would alter existing conditions. Because 
of such limitations, the two principal] instruments used 
for flow visualization are optical in principle. The first 
instrument, a schlieren apparatus, makes use of the 
change in the refractive index of air with change in 
density. When a shock wave occurs in a rapidly moving 
air stream, a sharp pressure change occurs in the wave, 
and the index of the air in the shock differs from that 
of the air outside the shock. The schlieren apparatus, 
shown in schematic above, uses a light beam projected 





Supersonic wind tunnel test 
section appears above 


Supersonic wind tunnel 
compressor and drive motor 





through the air stream onto a screen to visualize the 
shock waves. Figure 1 shows a schlieren photograph of 
shock waves. Schlieren pictures are useful for a quali- 
tative analysis of high speed phenomena. The other 
optical instrument is the Mach-Zehnder interferometer, 
a schematic diagram of which is also shown. The inter- 
ferometer not only uses the change in index of air with 
change in density as does the schlieren apparatus, but 
also utilizes the principle of interference of light waves 
to obtain quantitative results. The principle of opera- 
tion of the interferometer is as follows: Light from a 
light source is split into two beams, one of which is 
sent by a mirror arrangement around the tunnel to a 
viewing screen. The other beam is sent by a second 
mirror arrangement through the glass walls of the 
tunnel test section onto the screen where it is super- 
imposed on the first beam. With no air flow in the test 
section, the mirrors directing the two beams are 
adjusted to give an interference pattern of dark and 
light bands, and a photograph of the pattern is taken. 
Flow is started and another picture is taken. The 
varying density throughout the flow causes a displace- 
ment of the interference bands. An interferometer 
picture is shown in Figure 1. The interferometer and 
schlieren pictures are of the same experiment and may 
be compared. Because the bands in most interferom- 
eter pictures are visible for some distance upstream 
where displacement is slight, identical bands in both 
the flow and non-flow pictures can be identified. Thus, 
the band displacements can be measured and density 
ratios computed for the field. 

The interferometer is sensitive to dimension changes 
to the extent that a relative position change of three 
millionths of an inch between some of its parts will 
change the interference pattern. For this reason, the 
interferometer as well as every other piece of machinery 
in the building is vibration isolated. Mirror adjustment 
in the instrument is accomplished by means of self- 
synchronous motors driving a series of three microm- 
eter screws. 

To gain a better idea of the type of work carried 
on in the laboratory, let us look at some of the projects 
now under way there. One of the projects which prom- 
ises to be of great value in the design of not only turbine 
compressor blades but of all supersonic apparatus is the 
investigation of the interaction of shock waves and 
(Continued on page 348) 
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engineering in palestine 


Alexander Bloch, '50 


It is a very old country that I am writing about. 
Its history is long and eventful. Because of its strategic 

sition as a link between Europe, Asia and Africa, 
for more than two thousand years wars have been 
waged and armies have marched to conquer this country. 
The kingdom of Judea was overpowered by its stronger 
neighbors and its inhabitants exiled. They returned. 
With the rise of Persia and the facilities granted to the 
Jews to return to their country reconstruction was 
quickly under way and once again prosperity returned 
to Palestine. Very soon, however, Macedonia, which 
became the major military, power of its day, occupied 
the country. It stayed in control for some time until, 
in a war of liberation, they were defeated and thrown 
out. At that time Rome came into the picture and soon 
its legions were seen marching on Palestine’s soil. 
Again revolts broke out, but, though fierce and heroic, 
they were unsuccessful against Rome’s mighty power. 
In this struggle more than a million and a half people 
lost their lives from sword, famine or disease, and the 
country was laid bare. From that time on Palestine 
degenerated. Where once lived three million people in 
poate were now a handful who eked out a poor 
iving. Soil erosion started to take place; swamps and 
deserts covered the face of the country. But still peace 
did not come. It was yet to pass through many hands 
till this day. After the Romans came the Byzantines, 
then the Arabs, the Crusaders, Napoleon, Turks. 
This is the historical setting of modern Palestine; this 
is the background. 

Only about fifty years ago, with the realization of 
modern Zionism and the return of the Jewish people 
to their country, did Palestine start to return to 
life. Swamps were dried by the pioneers, deserts irri- 
gated, forests planted, and to all practical purposes a 
new country was founded. 


Below appears the Nesher Cement Factory at Haifa 





A Young Tech Student’s Account of Progress in His Country 





The early years of the resettlement, at the beginning 
of this century, saw mainly agricultural activities, 
which of course are the basis of society, but as early 
as the twenties industry made its appearance and from 
then on continued to grow steadily. The coming of 
World War II gave tremendous impetus to this indus- 
trial expansion, for not only did the country produce 
its own consumer goods, but it also played a major role 
in the war effort of the Middle East. 

Palestine is a tiny country, about the size of the 
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HYDROELECTRIC 
PLANT 


DEAD SEA 


Stuart Stein 


This map indicates the region where the Jordan 
Valley Authority would be put into effect 


State of Vermont, but fortunately its topography and 
climate are varied, like Southern California’s, so that 
it has all the variations of a large country — high 
mountains, deep valleys, etc. An important conse- 

uence of this, from an engineering point of view, is in 
the eT a of electric power. At present power is 
supplied by the Palestine Electric Corporation and the 
Jerusalem Electric Corporation. The former has a 
concession for the whole territory except the Jerusalem 
area. There is one hydro-electric plant utilizing the 
waters of the Jordan and Yarmouk rivers. It has three 
vertical turbo generators with a capacity of 20,000 
k.w.h. There are two steam plants, in Haifa and Tel- 
Aviv, each supplying approximately 30,000 k.w.h. 
The Jerusalem Felecarie Corporation develops its power 
from nine diesel engines developing a capacity of 
15,000 k.w.h. In addition four of the larger industrial 
enterprises have their own electrical generators with a 
total of 15,000 k.w.h. It is obvious that for an expand- 
ing industry more and more power is needed and that 
the existing supply is totally inadequate. It is here in 
this connection that I want to mention the Jordan 
Valley Authority (J. V.A.), a plan based on the 
T. V. A. and proposed by the United States Assistant 
Director of Soil Conservation, Dr. Walter C. Lowder- 
milk. This plan is in short as follows: The Jordan 





River, which normally flows from the toot of Mount 
Hermon into the Dead Sea, is to be diverted and by 
means of canals used to irrigate the dry parts of the 
country. But still more important than this will be 
the conduction of water from the Mediterranean 
through tunnels to the Dead Sea, 1300 feet below sea 
level, to offset the water lost from the Jordan. Since 
there is a drop of about 1300 feet over a very short 
distance, hydro electric power could be obtained up to 
800,000 k.w.h., and this would make a big industrial 
expansion possible. Of course the project requires 
many engineers and skilled technicians, but the costs 
are within reason. When normal conditions again pre- 
vail, the plan may be started. 

Palestine’s present day industries cover a very 
wide field, although of course when compared with the 
United States they will seem very small indeed. Never- 
theless, when one considers the start made just a few 
years ago, the advance is enormous and today Palestine 
is the most industrial country in the Middle East. 

In the field of mechanical engineering a very fine 
machine tool industry has been developed, producing 
all the machinery needed for modern production. 





Haifa harbor, one of the busiest 
ports of Near Eastern trade and 
the terminal of the Iraq pipeline. 


The first Jordan power house, in 
operation since 1932; its 
capacity is 25,500 h. p. 
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Light and medium lathes, drills, punching presses and 
shapers are manufactured as well as some heavy items 
such as hydraulic presses, cranes, etc. The Vulcan 
foundry in Haifa is the largest and most modern of 
its kind in the Near East and is equipped for heavy 
castings. There is a very efficient, though quite small, 
plant in Tel-Aviv manufacturing boilers, and a few 
years - a factory was founded for the production of 
car bodies. Incidentally, today this plant turns out 
armoured cars, needed for the unsafe roads, at a very 
great rate. Precision instruments and tools are also 
turned out, and high hopes are connected with this 
industry. Special mention should also be made of the 
machinery and tools for the diamond polishing and 
cutting industry, which is equipped exclusively by 
Palestinian manufacturers. The rise of this diamond 
industry was a most spectacular one indeed. From 
200 in 1940 its personnel increased to 3500 in 1944 and 
the value of its export rose in the same period from 
$100,000 to $14,000,000. About 70 per cent of the total 
production in 1944 was exported to the United States. 
On the whole, however, the mechanical engineering 
industry, especially the production of consumer 
goods, is based on small workshops and the really 
big enterprises with the assembly line have yet to 
be introduced. American engineers could do a very 
, job in this respect. With regard to future 
evelopment in mechanical engineering there are 

eat possibilities in the manufacturing of motors, 

iesel engines and farming implements, which at 
prone are produced only on a small and limited 
scale. 

The electrical engineering industry, though still 
in its infancy, is off to a good start. Transformers, 
measuring instruments, electrical wire, and almost 
all consumer goods in this category are manufac- 
tured in Palestine. Still, a lot can be gah in this field, 
especially in the line of electrical communications. 

One of the biggest industries in Palestine is the 
textile industry. It is almost completely mechan- 
ized, and a great many of its power looms are man- 
ufactured in Palestine. The growth of this industry 
was also very spectacular. In 1937 the number of 
establishments was 86 and rose to 247 in 1942. The 
atm sg value added in that period was $8,000,000. 

ecently dyeing and finishing mills, a mill for print 
cloth, and a wool washing plant have been added, 
and hence makes this industry an all-round one. 
The quality of its products is of a very high standard 


JUNE, 1948 


Anglo-Palestine Bank 
in Tel Aviv 






























and compares favorably with foreign manufacture. 

Two other industries I would like to mention are the 
food and the chemical industries. Both are already 
producing on a relatively big scale and show great 
future promise. 

Palestine, being one of the world’s biggest growers 
of citrus fruit, has a natural advantage in the produc- 
tion of fruit juices. This advantage has been exploited 
in quite an efficient way; by 1944 the export of juices 
and essential oils topped the $1,000,000 mark. Soap 
and oil are also exported, the biggest enterprise being 
the very modern “Shemen” Co., whose products are 
known the world over. With respect to the chemical 
industry we have here too made an enormous advance, 
especially in the pharmaceutical line. The value of the 
export of drugs and medicines reached $800,000 in 
1944; hence since this industry too is the only one of 
its kind in the Middle East its prospects are very 
promising. Glue, enamel, varnishes and paints are also 
exported. Part of the chemical industry, although it 
may, because of its size, be classified as an industry by 
itself, is the Palestine Potash Co., which extracts 

tash, bromine and other minerals from the Dead 
ea. The development of the potash industry can be 
(Continued on page 352) 


A schoolhouse in modern Palestine 
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A Promise to Fulfill 












the dragon's den 


With this last issue of Volume X XIX, we might consider briefly what has been done 
this year and look to next year to see what to expect. T. E. N. has slowly but surely during 
the past eight months been livened up. Our covers were perhaps first to foretell the new 
trend, but the articles of general interest to the student were soon to follow. The last 
notable change has been the new layout, which we hope has met with our readers’ approval. 
As Reb nrh we have been increasing the number of articles of general reader interest. 
The magazine is still the TEcH ENGINEERING News and furthermore it is the professional 
journal of the undergraduates at M..I. T. The slightly new note is that we feel we should 
cater to the students as a group of people with certain common interests. A professional 
oop. you might call it, the profession being one of getting an education. 

or all students going to M.I.T., the school itself should be one of their vital 
interests. Their future success depends to a great extent on what the school does for 
them and to them and on how M. LT. is venenea in the world around it. For this reason 
articles such as the one in this issue on the Division of Industrial Co-operation are of 
significance to the student. We can not guarantee that all that we publish about Tech 
‘ will be in the nature of praise or will pat ourselves on the back. But our promise for the 
coming Volume is that we shall cover the Institute as best we can, all the time keeping in 
mind the interests of the students. 


The Zoo 


With final exams almost here, most of us will soon be leaving M. I. T. for the summer 
at least. This prospective renewal of our contact with the world away from Technology 
gives us pause to wonder in just what light we are seen by others who are not connected 
with M. I. T. In most respects our school has a reputation which is a worthy subject for 
pride but also worthy of a second thought. 

In the first place is Tech really as formidable as many people think it to be? This 
question is si aes. for upon the men that come here to school rests the future reputa- 
tion of M. I. T., and as a result the rating we shall have in the eyes of other men. [f, as 
sometimes appears to be the case, the idea becomes popular with high school students 
interested in science and engineering that it is next to impossible to get accepted into 
M. I. T., many perfectly eligible men will not even try to enter. We know perfectly well 
that it is not impossible to enter Tech or to stay provided you are at all suited for a tech- 
nical education. When people on the outside think differently, the students and the school 
suffer, for we lose good men to other schools. 

It is quite fitting that we should take pride in the rigorous training we receive here 
at M.I.T., but neither we students nor the faculty should consciously or unconscious! 
spread the notion that we are doing the impossible. That is if we want more and more we 
qualified men to want to go to M.I. T. If others think Techmen capable of doing what 
nobody else can, we may swell with pride, but the chances are that the others will also 
think us queer as well. As something fit for the Zoo. 

That thought brings the recent Open House to mind. Thousands of people may have 
wandered through the halls of the Institute, but what was the spirit in which they came 
and what did they have on their minds? To the casual observer who mingled with them 
for several hours, they seemed like the crowd one would find on a gala day at a combi- 
nation zoo, museum, and world’s fair. None of those words fittingly describe any phase 
of M.I. T. 

The crowd respected Tech’s research but hardly understood. However, there scarcely 
seem to be any general realization that M. I. T. is a center of education where students 
live and work in a kind of community. It is difficult to criticize n House, for if it had 
been anything other than a collection of scientific peep shows and a display of numerous 
gadgets, the crowd that came would have been disappointed. But we all can accept the 
responsibility for anew that attitude to develop in the people who came to 
House. It is up to us to let people know what we do here. Let them know that Tech 
is a school, but it is not a factory. That there are many things far removed from studies 
or research which go on around here and that while we hope we are better trained than 
the next man, we are actually no different from him. E. T. M. 
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by modern industry is a tough job 
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—it requires materials with rugged 
physical and thermal properties. 
Norton has such materials in Alundum 
and Crystolon abrasives. Their creation 
in electric furnaces at temperatures of 
3700° and 4000° Fahrenheit gives them i 

valuable refractory properties as well i: 4 
as abrasive qualities. And supplement- i 
ing these two materials there are several id 
Norton electric furnace products which ; 






are produced especially for their unique 






refractory properties. 






These various refractory materials are 





put to effective use in Norton cements, 






tubes, bricks, plates, tiles and other 


shapes for 


METAL MELTING FURNACES 

HEAT TREATING FURNACES 
ENAMELING FURNACES 
CERAMIC KILNS 
BOILER FIREBOXES 
GAS GENERATORS 
CHEMICAL PROCESSES 














There’s also a line of Alundum refrac- 





tory laboratory ware such as crucibles, 






cones, dishes, discs, thimbles and com- 





bustion boats for ignition, incineration 








and filtration. 


NORTON COMPANY 
WORCESTER 6, MASS. 


(SEHR-MANNING, TROY, NEW YORK 
1S A NORTON DIVISION) 





















ABRASIVES — GRINDING WHEELS — GRINDING AND LAPPING MACHINES 
REFRACTORIES — POROUS MEDIUMS — WON-SLIP FLOORS — NORBIDE PRODUCTS 
LABELING MACHINES BEHR-MANNING DIVISION: COATED ABRASIVES AND SHARPENING STONES 
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industry and education 

(Continued from page 325) 
the helium will creep up and over 
the walls separating the two bodies 
of liquids until equal levels are real- 
ized. Not only does the helium dis- 
aay strange viscous characteristics, 

ut it also has tremendous heat con- 
ducting properties. It does not 
absorb the heat but rather trans- 
mits the heat with little or no 
losses. 

It would take a lot of imagina- 
tion to dream up any useful appli- 
cations for supercooled he or 
helium, but this research is not 
aimed at development but only at 
learning more about substances 
and physical laws. However, be- 
fore anyone shrugs off low tempera- 
ture work, let it be remembered 
that no one could imagine any use- 
ful application for a metallurgical 
professor’s process for growing 
crystals. It took a war to find a 
use for these man-made crystals in 
radio equipment. 








A view of some of the many tubes 
in the D. 1. C.-built differential 
analyzer 





There are few educational de- 
partments which have not engaged 
in D. I. C. programs, and at pres- 
ent all except four departments are 
working on some project. The war 
brought many projects to the In- 
stitute which virtually doubled the 
size of the department in a matter 
of months. Though the close of 
hostilities did bring a large cut in 
contracts, the present volume of 
contracts is far above pre-war 
figures and show excellent signs of 
increasing. The D.I.C. is defi- 
nitely a necessary department — 
necessary to the Institute, to the 
student, and to industry — and 
though some may dislike the idea 
of having industrial projects in an 
educational institution, the prin- 
ciple of operation allows all con- 
cerned to improve themselves 
through aiding someone else. 
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Laboratory precision 
in mass production > 


This line amplifier looks like something made in a 
laboratory—and destined to spend its life there. Actu- 
ally, the amplifiers are mass-produced to lead rugged 
lives up poles, down manholes, or in remote repeater 
stations along coaxial telephone cable routes. Each 
amplifier must boost the volume of as many as 600 
voice channels, ranging from 64 kc to 3,096 kc, with 
closely controlled characteristics over long periods 
without attention. Working out manufacturing 
methods and controls that assure uniform perform- 
ance of laboratory precision in telephone equipment 
is always an interesting project to Western Electric 
engineers. 


























Engineers 


How to make handset 
@ handles twice as fast! 





To meet the tremendous postwar demand for tele- 
phones, Western Electric engineers were faced with 
the problem of molding 50% more plastic handset 
handles per day than ever before. Calling on their 
wartime experience, the engineers turned to electronic 
pre-heating, which raises the temperature of the phe- 
nol plastic from room temperature to 275 degrees 
Fahrenheit in just 30 seconds. In this way they cut 
press time in half, doubled production, improved the 
finish and increased the strength of the handset han- 
dles through more uniform heating. 





Engineering problems are many and varied at Western Electric, where 
manufacturing telephone and radio apparatus for the Bell System is the primary 
job. Engineers of many kinds—electrical, mechanical, industrial, chemical, 
metallurgical—are constantly working to devise and improve machines and proc- 
esses for mass production of highest quality communications equipment. 


Western Electric 
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When FASTENING becomes 
your responsibility, remember 
this important fact - - - 


_It costs more to specify, purchase, stock, inspect, req- 
uisition and use fasteners than it does to buy them. True 
Fastener Economy means making sure that every func- 
tion involved in the use of bolts, nuts, screws, rivets and 
other fasteners contributes to the desired fastening re- 
sult — maximum holding power at the lowest possible 
total cost for fastening. 


You Get True Fastener Economy When You Cut Costs These Ways 


1, Reduce assembly time with accu- 
rate, uniform fasteners 


2. Make satisfied workers by making 
assembly work easier 


3. Save receiving inspection through 
supplier’s quality control 


4, Design assemblies for fewer, 
stronger fasteners 


5. Purchase maximum holding power 
per dollar of initial cost 


6. Lower inventory by standardizin 
types and sizes of ervsnamtn P 

7. Simpli hasing b ing one 
perm A te wn Ba ~— 


8. Improve your product with a 
quality fastener 





RUSSELL, BURDSALL & WARD BOLT AND NUT COMPANY 
Plants at: Port Chester, N. Y., Coraopolis, Pa., Rock Falls, Ill., Los Angeles, Calif. 


dead land of the deep 


(Continued from page 327) 


ever known, he was well over six feet in height and 
possessed a brain capacity larger than that of man 
today. He had a sense of refinement and was skillful, 
as is shown by his drawings and his clever implements 
of bone and horn. Yet there are no traces of the inter- 
mediate forms that must have existed in his develop- 
ment from more primitive man, at least not on the 
land now accessible to archaeological research. This 
fact, together with his presence in a corner where 
Atlanteans would most likely enter Europe, is one more 
point in favor of the existence of an Atlantis. There 
are two more features in connection with Cro-Magnon 
man that strengthen this argument: in none of his 
drawings is there anything resembling a ship, a fact 
which practically rules out his coming far by sea (for 
certainly, if he were very familiar with this mode of 
transportation, he would have left a record of it among 
his more trivial depictions); and, secondly, skulls of an 
ancient race have eo found in Lagoa Santa in Brazil 
that strongly resemble those of the Cro-Magnon. 

A similar living mystery is presented to science in 
the case of the Basques, a small race of people inhabit- 
ing the rugged mountains of the Franco-Spanish border. 
Both in appearance and in language are they almost 
totally different from the Latins all around them. 
Instead, their grammatical ‘structure is held by some 
authorities to closely resemble that of the language of 
certain American aborigines. Certainly of significance 
is the tradition held among them that they originally 
came from a land to the West which has since dis- 
appeared. 
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Nor yet are these the only instance of “lost” races. 
The Canary Islanders bear little resemblance to any 
African groups, but rather show signs of some relation- 
ship to the Indian tribes of Central America. In par- 
ticular, these island inhabitants at one time mummified 
their dead with a certain plant; and remains of both 
this plant and the particular method of mummification 
are only found elsewhere in certain regions of Central 
America and Peru. 

You are undoubtedly familiar with the story of the 
great flood as presented in the Old Testament we 
of the Hebrews, but do you also know that practically 
identical stories are to be found in the records and 
legends of countless races and tribes, present and his- 
toric, the world over? However, by no means all of the 
lands whence come these folk-lores have been inun- 
dated. Where did these scattered peoples learn the 
story? Might it be a memory of a catastrophe which 
was witnessed by a common ancestral race and then 
later transmitted to succeeding generations through the 
ages? 

For evidence that is really extensive in amount, we 
can turn next to the botanist and the zoologist. In 
instance after instance they point out to us the existence 
of species of plants and animals on both sides of the 
Atlantic that are identical in form, species that could 
never have crossed the present-day Atlantic Ocean. 
They name ants, moths, butterflies, and earthworms, to 
mention but a few as examples. 

There has been ample reason given for the belief 
that there was an Atlantis; there is related evidence 
that, at some time before recorded history, a single race 
of humans had established its influence in a tenuous 


(Continued on page 344) 
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An entire season of baseball action—from Opening Day to World Series—is yours with RCA Victor television. 


Youre right in the game — with Television 


® Comes the shout “Play Ball!” and 
there you are—on top of every play. 


Through television developments in 
RCA Laboratories, all the action is yours 
—the crack of bat against ball—fast infield 
plays—even sidelights in bull pen, dug- 
out, grandstand and bleachers. 

At the ball park, RCA Image Orthicon 
television cameras—rivalling the human eye 
in sensitivity—get all the action in day or 
night games. Shifts from over-all views of the 
field, to “close-ups” of individual players, are 
swift and revealing ... 

And at the receiving end—your RCA 
Victor “Eye Witness” home television set 
gives you brighter, clearer pictures. You 


can see the ball that the batter misses, or 
you can follow his home-run smash over 
the fence. 


Today, because of the original and con- 
tinuing work of RCA scientists, millions can 
enjoy sports, great music, entertainment, 
educational and news events, on television. 
Research at RCA Laboratories—always a “step 
ahead”—enters every instrument marked RCA 
or RCA Victor. 


When in Radio City, New York, be sure to 
see the radio, television and electronic 
wonders at RCA Exhibition Hall, 36 West 
49th Street. Free admission. Radio Corp. of 
America, RCA Building, Radio City, N. Y. 20. 


Continue your education 
with pay—at RCA 


Graduate Electrical Engineers: RCA 
Victor—one of the world’s foremost manu- 
facturers of radio and electronic products 
—offers you opportunity to gain valuable, 
well-rounded training and experience at 
a good salary with opportunities for ad- 
vancement. Here are only five of the many 
projects which offer unusual promise: 

@ Development and design of radio re- 
ceivers (including broadcast, short wave 
and FM circuits, television, and phono- 
graph combinations ). 

@ Advanced development and design.of 
AM and FM broadcast transmitters, R-F 
induction heating, mobile communications 
equipment, relay systems. 

@ Design of component parts such as 
coils, loudspeakers, capacitors. 

@ Development and design of new re- 
cording and reproducing methods. 

@ Design of receiving, power, cathode 
ray, gas and photo tubes. 

Write today to National Recruiting Divi- 
sion, RCA Victor, Camden, New Jersey. 
Also many opportunities for Mechanical 
and Chemical Engineers and Physicists. 


RADIO CORPORATION of AMERICA 
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HIGGINS Lv G0. LN. 
271 NINTH ST. BROGRIYN 15, .N- ¥.. U.S. A. e e 
is written for 


the student 


not 
the professors 


not 
the brownbagger 


but— 
THE STUDENT 


{. @. i. 


Den Suly | | jume, 1948 . . . november through june, 1949 
A diesel-powered back-hoe at work excavating for 
the Institute’s new library 


342 THE TECH ENGINEERING NEWS 








Because photography can condense... 


INY AS IT Is, that little rectangle “stage center” 
is this ad... condensed by microfilming’s magic. 
Condensed yet all there — ready to be brought back 
to original size. Photography can reduce —tremen- 
dously — without losing a detail. 
As a business or professional man, you can utilize 
photography’s reducing ability in important ways. 
You can utilize it to save space . . . to speed refer- 
ence. With Recordak microfilming, you can “de- 
bulk” files 98% . . . keep the film records at hand 
for quick viewing, full-size, in a Recordak Reader. 


Functional P hotog raphy is advancing business and industrial technics. ea d q k 


You can utilize it to make sales presentations more 
complete, more resultful. With motion pictures, you 
can “pack” a plow, a plant, a whole process into a 
small can of film... travel it where you will...show 
it off “large as life” and much more dramatically. 


Only a suggestion...this...of what photography : 
‘can do because it can condense. For a better picture 


of the applicational possibilities that stem from this 
and other unique characteristics of photography, 
write for “Functional Photography.” . 


Eastman Kodak Co., Rochester 4, N.Y. 
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leather. 


that puts power to work 


When you wrap your hands around the 
leather-covered handle of a golf club, you get 
an idea of the natural gripping capacity of 


Amnetltar VEATHER BELTING “Gsoeation 


That same grip or high coefficient of friction 
makes leather an outstanding material for 
modern power transmission. The full-grain, 
pore-like surface of a leather belt provides a 
positive, non-slip pulley grip that assures 
continued maximum efficiency. 

That’s why leather belting is turning so 
many wheels in today’s industry. 


AL-17 


Headquarters for Authentic Power Transmission Data 
41 PARK ROW, NEW YORK 7, NEW YORK 





dead land of the deep 


(Continued from page 340) 
band around the globe. It is thought that they lodged 


in the Mediterranean, in India, in China (only on the 
Pacific coast), throughout the Pacific, and in Mexico 
and Peru. From the fact that they never extended very 
far inland, it could be deduced that they were seagoing 
people. Other characteristics which constantly serve 
to identify them in widespread areas are: circumcision, 
worship of the sun, mummification of the dead, deforma- 
tion of the head, tattooing of the skin, erection of monu- 
ments such as those at Stonehedge in England, a prac- 
tice of sending the father to bed when a child was born, 
a religious association of the sun and a serpent, and the 
use of the swastika. 


Did there at one time originate on a lost continent 
of Atlantis a civilization so advanced as to extend its 
influence in a line around the world, long in the un- 
known centuries of the past? Evidence that a single 
race inhabited the earth at one time is very nearly as 
good as that that Atlantis formerly existed. One of the 
problems now is to connect these scraps of information. 


The question of the existence of Atlantis presents 
an ideal opportunity for the exercise of scientific reason- 
ing. The circumstantial evidence is of such combined 
weight as to overwhelm one into accepting the theory. 
But such precipitousness is just what is to be avoided 


344 


in the proof of anything. Of course, there is a limit to 
the amount of reserve to be shown, but that limit has 
not yet been reached in this instance. In the meantime, 
as we accumulate our facts, there is no harm in indulg- 
ing in daydreams, for these very dreams often become 
the starting point of theory. It is certainly possible 
for Atlantis to have existed and it is even probable that 
it did. It was in the face of such widespread incredulity 
as is now bestowed upon the Atlantis supposition that 
Schliemann, the German archaeologist, proved to the 
world the existence of classical Troy through the suc- 
cess of his excavations at Hissarlik in Asia Minor. It 
is interesting to note that this same man held just as 
firm a belief in the idea of a sunken Atlantis. 


Whether or not Atlantis existed, and, if it did, 
whether it had a really advanced civilization or not 
will very likely never be answered completely. When 
we find, though, that there is in reality a huge elevated 
region where Plato located Atlantis, that huge conti- 
nents have occupied the Atlantic at one time, that 
these land masses have finished their breaking up and 
subsidence only recently, that certain areas of the deep 
must have been “afloat” within man’s stay on earth 
and, consequently, within his period of observation, 
and that furthermore to all this evidence the sciences 
of biology, archaeology, ethnology, and philology have 
added their own testimonies — often totally unrelated 
— does it not seem as though we are facing in the 
legend of Atlantis fact rather than fable? 
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Continuous homogenizing furnace in which 


phosphor bronze is prepared for,cold rolling. 


Lime 











Atmosphere generating equipment used with 
bright annealing furnace. 


Roller hearth radiant tube heated furnace using 
prepared atmosphere for bright annealing. 





























Customers of Phosphor Bronze Smelting Company, So company production engineers, already familiar 
2200 Washington Ave., Philadelphia, started the with GAS and Gas Equipment, specified the modern 
whole thing—they demanded more Elephant Brand method of heat treating—with continuous, auto- 
Phosphor Bronze products than the company cou matically-controlled, Gas Furnaces, with integral 
produce by former methods of heat treating. prepared atmospheres. 
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Process—*Homogenizing—a method of heat Process— Annealing of bars and sheets in a 


treating to develop uniform grain structure in prepared-atmosphere furnace to retain bright- 
Here are the : ; : 4 ay : 
————_ phosphor bronze billets prior to rolling, ness while relieving stresses set up during 
mosesses>>: while relieving casting strains. rolling or drawing operations. 
Temperature —1200° F. Temperature —1200° F. 
Cyele—6 hours Cyele—40 minutes to 3 hours, varying with stock size 
Furnace Capacity — 2000 lbs. per hour Furnace Capacity — 5000 lbs. per hour 





Here arethe =| Pickling process eliminated Throughout industry modern Gas Equipment 

results. ... 2+ Production increased 80% aie? y ; — 2 

Seas reat has established cost-cutting and time-saving 
3. Uniformity of heat treatment assured by records wherever GAS heat treating methods 


automatic control “3 and machinery have been integrated in pro- 
4. Annealing and homogenizing costs reduced over 50% = duction-line processes. 


8. Working conditions improved 


| AMERICAN GAS ASSOCIATION 


420 LEXINGTON AVENUE, NEW YORK 17, N.Y. 
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...at the head of its CLASS! 


as Clay Pipe Engineering Manual is in a class 
by itself to help you get a beadstart in the 
race for careers after graduation. Prepared by 
engineers of the Clay Sewer Pipe Association, 
Inc., it can tell you the most about Clay Pipe, its 
resistance to corrosion, load-bearing qualities, 
and how it is properly applied in modern sewer- 
age and drainage engineering and many industrial 
uses. “Chock full” of facts and technical data, it 
is a necessary reference text in your engineering 
library. 

Your Clay Pipe Engineering Manual sent free of 
cost with the approval of your Dean. 


CLAY SEWER PIPE ASSOCIATION, INC. 


1105 Huntington Bank Building © Lo--@* 


Columbus 15, Ohio ~=--" re 


I hereby verify that the above is a senior student in engineering 
studies leading to a career involving sewerage and drainage design 
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f. m. — new developments 
(Continued from page 329) 


output depends upon the frequency of the resultant 
signal. The output frequency is a function of the rate 
at which the resultant signal assumes zero values. This 
rate is shown in Figure 6, where the frequency remains 


r a aa ‘ 
near p + 5° but takes periodic excursions over a fre- 


quency range of about two megacycles. In order to 
avoid distortion, the limiter and all subsequent radio- 
frequency circuits, must be designed for a pass band of 
+2 megacvcles. 


Figure 7. Fundamental block diagram of the 
simplest conventional F. M. receiver 


ANTENNA 


AMPLIFIER LIMITER DISCRIMINATOR 


An underside view of part of the 
receiver. The bottom-plate has 
been removed to reveal the in- 
ternal construction. The test 
model was built on three sec- 
tions of wave-guide. This type 
of construction provided easy 
accessibility, and simplified 
shielding problems 
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AMPLIFIER 


Another way to look at the situation is to consider 
what happens when the two waves are impressed upon 
a conventional receiver. What is basically desired is to 
have the receiver respond only to the stronger signal, 
which has a frequency of p, in Figure 6. The resultant 


frequency of the two signals has a value of p + 5 over 


most of the cycle, but takes a sharp drop of almost two 
magacycles for a short period of time. This drop has 
the effect of bringing the average frequency taken over 
a time interval of several cycles to a value of p, which 
is precisely what is desired. However, the average 
value of the resultant will not equal p unless the entire 
frequency excursion of the resultant signal is passed 
by the receiver. Referring to Figure 6, the frequency 
dip or “spike” may extend as far as two meneere 

below p or two megacycles above 
p, depending upon whether signal a 
is less than, or greater than 1. A 
pass band of four megacycles is 
therefore required. This range is 


(Continued on page 354) 
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OVERALL DIMENSIONS: 
Height 29”, width 2034" depth 1434”, 
Net weight 95 Ibs. 


@ The incomparable HRO-7 
@ Power supply 
@ 10” speaker 
@ Coils and coil compartment 


@ All in one convenient unit 


$3585°0 














































basic research in gas flow 
(Continued from page 332) 


boundary layers. To obtain such information, a wedge, 
adjustable in position and angle of attack, is placed in 
a supersonic air stream of rectangular cross section. 
The wedge initiates shock waves which are photo- 
graphed by both the schlieren apparatus and the inter- 
ferometer. By the use of these photographs, examples 
of which have already been shown, it is possible to study 
the build up of the boundary layer and the effect of 
normal and oblique shock waves on the action of the 
boundary layer. The study, which promises to be very 
long range in nature, has already shown a marked inter- 
relation of boundary layer and shock wave action. 

Because gas leaving the exit nozzle of a gas turbine 
is not homogeneous, one of the most pressing problems 
encountered in testing gas turbines is that of securing 
representative samples of exit gas for analysis to deter- 
mine the efficiency of the combustion process. Now 
under way in the Gas Turbine Laboratory is an investi- 
gation to determine means- of securing a true analysis 
of exit gases. This study has developed an air motor 
mechanism for producing a high speed stream made up 
of slugs of air and CQ, in known amounts. A shadow- 
graph method is being investigated for use in analyzing 
the stream. 

Other experiments being conducted in the com- 
bustion area of the laboratory are designed to investigate 
the problems of flame propagation and stabilization in 
high speed air streams. A third problem along the line 
of combustion work is am investigation of the mecha- 
nism of mixing between two concentric gas streams 
which flow parallel to each other. The inner stream is 
composed of 90 per cent air, 10 per cent helium, while 
the outer stream is 100 per cent air. Measurements of 
velocity, concentration, and temperature at various 
cross sections of the flow path downstream of the intro- 
duction point of the inner stream will be used to study 
the mixing process. The effects of velocity ratio, area 
ratio, and turbulence on the mixing will be investigated, 
and the results will find application in the design of 
combustion chambers and jet pumps. 


One of the larger projects of the laboratory is the 
study of supersonic diffusors such as the one on the 
supersonic wind tunnel downstream of the test section, 
By testing diffusors of various shapes, both of fixed and 
variable geometry, the laboratory is endeavoring to 
design a diffusor of the highest possible efficiency. 

he projects stated above well illustrate the fact 
that the Gas Turbine Laboratory at M. I. T. is stay. 
ing within its chosen sphere of activity — long range, 
basic research of problems connected with gas turbine 
design. The effort of the laboratory to discover the 
principles of supersonic fluid flow will certainly have 
as its effect the advancement of the development of 
gas turbines and supersonic aircraft, for movement at 
speeds higher than ever before accomplished. 





Apparatus for investigating the mixing of two 
concentric gas streams 


An exterior view of the new 
Gas Turbine Laboratory 
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Chlorine— 
| MLndex of American Progress 


t at Since 1923, the annual U. S. production of Chlorine has increased by more than 
3,000%! The rapid development of synthetic organic chemicals has required 
increasingly large tonnages of this versatile chemical. Chlorine is used in 
such varied materials as plastics, solvents, rubbers, vitamins, anti-freeze, dyes, 
medicines, refrigerants . . . and chemicals which, in their turn, find their 
way into a multiplicity of products. And at the same time, the 
importance of Chlorine continues in its original use as a bleach for 
textiles and paper, as a protector of water supplies and for 
other germicidal purposes. 

Production and use of Chlorine is truly a gauge of American 
progress, marking the refinements in our higher 
standards of living. Columbia, with its affiliate, 
Southern Alkali, is the world’s largest 
merchant producer of Chlorine. 












NEW COLUMBIA BARGES offer numerous advantages to large- 55-TON CHLORINE TANK CARS were first placed in service 


volume chlorine consumers located along the Ohio-Mississippi water- through Columbia assistance in design. Complete transportation service 
ways. Each barge has a capacity of 600 tons and has many features for includes 30-ton single unit tank cars . . . multiple 15 one-ton unit cars and 
safety and simplicity in loading and delivery. 100 and 150 Ib. all-steel cylinders. 


PITTSBURGH PLATE GLASS COMPANY, COLUMBIA CHEMICAL DIVISION, FIFTH AVENUE AT BELLEFIELD, PITTSBURGH 13, PA. 


Manufacturers of Alkalies and related products, including SODA ASH, CAUSTIC SODA, LIQUID CHLORINE, SODIUM BICARBONATE, CALCIUM 
CHLORIDE, CAUSTIC ASH, MODIFIED SODAS SODA BRIQUETTES, PHOSFLAKE, CALCENE T, SILENE EF, PITTCHLOR AND PITTCIDE. 





COLUMBIA CHEMICALS 
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Massachusetts Institute of Technology 
CAMBRIDGE, MASSACHUSETTS 


THE MASSACHUSETTS INSTITUTE OF TECHNOLOGY 
offers the following Professional Courses 
SCHOOL OF ARCHITECTURE AND PLANNING 
Architecture City Planning 
SCHOOL OF SCIENCE 
Mathematics 


Chemistry 

Food Technology 

Food Technology — Five Year Course 
General Science 

Geology 


Options: Pure and Applied Mathematics 
Applied Statistics 


Physical Biology 
Physics 


Quantitative Biology 


SCHOOL OF ENGINEERING 


Aeronautical Engineering 
Building Engineering and Construction 
Options: Heavy Construction 
Light Construction 
Business and Engineering Administration 
Courses: Based on Physical Sciences 
Based on Chemical Sciences 
Chemical Engineering 
Chemical Engineering Practice 
Civil Engineering 
Options: Theory and Design 


Planning and Administration 
Construction and Management 


Electrical Engineering 
Options: Electric Power 
Electrical Communications 
Electronic Applications 
Electrical Engineering- 
Co-operative Course 
General Engineering 
Marine Transportation 
Mechanical Engineering 
Options: General Mechanical 
Engineering 
Engineering Science 
Automotive Engineering 
Mechanical Engineering- 
Co-operative Course 
Metallurgy 


Options: Metallurgy 
Mineral Erigineering 
Meteorology 


Naval Architecture 
and Marine Engineering 


Economics and Engineering 


Options: Human Relations 
Industrial Economics 


The duration of each of the above undergraduate Courses is four academic 
years and leads to the Bachelor’s degree, with the following excepiions: Architecture, 
Marine Transportation, Food Technology (Five Year Course), Physical Biology, and the 
Co-operative Courses in Electrical Engineering and in Mechanical Engineering, which 
extend over a period of five years. In addition to the Bachelor's degree, the above 
five year courses lead also to the Master’s degree, with the exception of Architecture 
and Marine Transportation which lead to the Bachelor’s degree only. 

Graduate study, leading to the Master’s and Doctor's degrees, is offered in 
Ceramics, in Sanitary Engineering, and in most of the above professional Courses. 

A five year Course is offered which combines study in Engineering or Science, 
and Economics. This leads to the degree of Bachelor of Science in the professional 
field, and to the degree of Master of Science in Economics and Engineering or Economics 
and Natural Science. 

For information about admission, communicate with the Director of Admissions. 


The Catalogue for the academic year will be sent free on request. 
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Just plain Salt! But what wonders 
it performs in the hands of expert 
chemists and engineers. Its two 
components play a big part in the 
production of paper, soap, glue, 
metals, metal products, textiles, 
insecticides. They help to sanitize 
water, launder clothing, kill 
bacteria in dairies, restaurants, 
food plants. 


“‘Miracle-working” with Salt—as 
well as other basic chemicals— 
has been Pennsalt’s business for 
98 years. Starting with a modest 
plant at Natrona, Pa., Pennsalt 


has steadily grown, until today it 
stands as one of America’s impor- 
tant chemical companies. 


Big? Yes .. . but not so big as to 
swallow up its promising young 
men. Old? Yes . . . but not too’ 
old to adopt young ideas that are 
sound. Pennsalt was founded by a 
young man; and grew large through 
the efforts of young men. 


The future, too, looks bright fot 
Pennsalt . . . and for the young 
men who are going to build it. 
Pennsylvania Salt Manufacturing 
Company, Philadelphia 7, Pa. 


(PENN\@/SALT/ 


CHEMICALS 








Get This New Bulletin oa 


Refrigerating Machines 

It tells all about the “New Eclipse" 
compressors . . . how they meet the 
needs of restaurants, theatres, stores, 
institutions, offices, factories, ships and 
others . . . for dependable air condi- 
tioning, food storage, or special refrig- 
eration work. 

If you need commercial or industrial 
refrigerating machines handling Freon- 
12 ask for your copy of Frick Bulletin 
100-D. 

The Frick Graduate Training Course in Re- 
frigeration and Air Conditioning, now in its 31st 
year, is approved under the CG. 1. Kill of Rights. 


DEPENDABLE RE 












Frick “New Eclipse" Compressors Do Well in 
both Laboratory and Field Operating Tests 


engineering in palestine 
(Continued from page 335) 


shown from the amount of crude potash exported, 
which amounted to 18,124 metric tons in 1935 and 
103,121 tons in 1943. As a by-product bromine and 
bromine salts have been extracted and these by- 
products proved especially valuable during the war 


A train moving through the citrus region around 
Sharon 
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WORLD'S 
LARGEST 
PRODUCER 
OF ELECTRICAL 
ROUGHING-IN 
MATERIALS 






































National Electric 
Products Corporation 
Pittsburgh 30, Pa. 


since they are used in the production of high octane 
gasoline for aeroplane use. In the future it is hoped 
that the Dead Sea brines will give rise to still another 
industry, namely the manufacture of magnesium metal. 
The Dead Sea water contains an unusually high concen- 
tration of magnesium salts — eight to nine times that 
in the ocean — while the total magnesium content of 
the Dead Sea is estimated at 5,900 million metric tons. 
Now that magnesium plays an ever increasing part in 
industry, the prospects of this industry being estab- 
lished become very great and promising indeed. 

Now I would like to mention two individual indus- 
trial enterprises. There is the ‘“Nesher” portland 
cement manufacturing plant, which, like so many 
others I have mentioned before, is the only one of its 
kind in the Middle East. This plant is a very modern 
and efficient one and has at present an annual capacity 
of 250,000 tons. Since it is expected that an all-out 
construction program will take place as soon as condi- 
tions permit, this plant is likely to expand. Of interest 
also is the petroleum refinery in Haifa, the Consolidated 


Refinery Co., which was founded in 1938 but was not - 


completed until the outbreak of hostilities at the end 
of 1939, and which was immediately thereafter geared 
for wartime production. Haifa, which is the terminal 
of the Iraq pipeline, was the natural point of the estab- 
lishment of this plant. By 1944 consumption of crude 
oil in the refinery reached 3.9 million tons and among 
its products were benzene, kerosene, gas oil, furnace 
oil and asphalt. 

I have thus covered in short the engineering aspects 
of modern Palestine. The industry is very young but 
it has made a very promising start. With skilled engi- 
neers and technicians to help, the country may go very 

(Continued on page 354) 
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Ask any pianist. A sure,left hand is the difference between 
a master and a might-have-been. That’s going to be true in 
your own field, too, after you’ve hung up your mortarboard 
in somebody’s industry: ‘bo get to the top, you'll build on 
the fundamentals you’re learning now, keeping up-to-the- 
minute with the latest trends and developments in your field. 


That’s why we hope you'll keep the McGraw-Hill habit... 
the habit of reaching for an authoritative McGraw-Hill book 
to answer the toughest problems they can throw at you in an 
engineering course. To it, add the habit of reaching for the 
latest McGraw-Hill magazine, to help keep you abreast of 
your profession. 


For years, the keenest technical minds in industry have 
funneled their best thinking into McGraw-Hill books and 
magazines, building up a reservoir of useful information 
larger than any one business could ever acquire for itself. 
That’s why McGraw-Hill is known as “Headquarters for 
Industrial Information.” 


Se = ~ 
ay Cw 7 It will pay you to keep the McGraw-Hill habit. 


McGRAW-HILL 


Headquarters for Industrial Information * 330 West 42nd Street, New York 18, N. Y. 
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PROBLEM — You're working out the application of a 
hydraulic speed selector system to a turret lathe. The 
system's oil pump is to be driven by a belt take-off 
from the main belt drive. Your problem now is to 
provide a means for transmitting power from the pump 
drive pulley to the pump that will permit the adjustment 
of the pulley to regulate belt tension. How would 
you do it? 


THE SIMPLE ANSWER — Use an S.S.White flexible shaft 
between the pulley shaft and the pump shaft. As you 
see below, that's how the Gisholt Machine Co., did it. 
An S.S.White flexible shaft is the logical answer for a 
wide range of drives where one or both of the con- 
nécted members must be adjustable in position. 


Photos courtesy of J - 72% 


ee 


Gisholt Mach. Co. 
Madison, Wis. 





This is just one of hundreds of power drive and remote control problems 
to which S.S.WHITE FLEXIBLE SHAFTS are the simple answer. That's why 
engineers will find it helpful to be familiar with the range and scope of 
these "METAL MUSCLES"* for mechanical bodies. 


*Tiade Mark Reg. U.S. Pat. Off. 


and elsewhere 


SEND FOR BULLETIN 4501 

It gives basic information and engi- 
neering data about flexible shafts and 
their many uses. We'll gladly send you 
a free copy on request. 


5S. WHITE a. 


THE S. $. WHITE DENTAL MFG. CO. DIVISION 

DEPT.C, 10 EAST 40th ST... NEW VORK 16, N.Y. oo 
PUERIOLE SHASTS + MLERIOLE SHAPT TOOLS + AlmCRArT ACCESSONNS 
SMALL CUTTING AND GRINDING TOOLS +. SPECIAL FORMULA RUDSERS 
OLBED BEWSTORS + PLASTIC SPECIALTIOS © CONTRACT PLASTICS MOLOING 


One of Americas AAAA Industrial Enterprises 
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engineering in palestine 


(Continued from page 352) 


far on the road to full industrial development. It is 
very promising that Palestinian manufacturers have in 
a large measure accomplished the shift from military 
orders to production for civilian demands without any 
appreciable loss in volume of employment. This was 
and important test and Palestine’s young industry has 
emerged successfully from it. It is now up to the 
young engineers to continue what has been started so 
successfully. 





can you do it? 


A party of three married couples is travelling. The 
wives are young and beautiful, the husbands are impet- 
uous and extremely jealous. In the course of their 
travels they arrive at a river which they must cross, 
and find as the only means of transportation a rowboat 
which unfortunately can hold but two persons at a 
time. In order to avoid scandal and intrigue, they agree 
that “‘at no time shall a woman be left in the company 
of a man, unless her husband is also present.” 

How shall they arrange their crossing? (Women can 
row.) We can give a solution in which only eleven trips 
of the row boat are required. Can you do as well? 

Solution on page 356 





fm. - new developments 

(Continued from page 346) 
quite different from the 150 kilocycle pass band ordi- 
narily used. Commercial experiments conducted ten 
years ago failed because they used receivers of con- 
ventional bandwidth. Due to these early failures, 
further research was for a long time discouraged. 





The tube is the mercury delay column used in the 
laboratory tests. In front of it appears part of the F-M 
receiver. 


A receiver utilizing the four megacycle pass band 
was built, and was tested with the laboratory setup 
previously described. Results showed that the theory 
involved was substantially correct. The receiver was 
subjected to two out-of-phase waves, and there was no 
noticeable distortion except when the voltages pro- 
duced by each of these waves were nearly equal. Even 
in the worst possible case, where the strengths of the 
two component signals did equal each other, the results 
obtained were superior to those of A. M. transmissions. 
A field test, where the equipment will be used to receive 
trans-Atlantic broadcasts, is planned. 
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How to turn a churn 
of butter better 


Engineers who design creamery equipment have 
found that a sure way to keep a churn turning smooth- 
ly, quietly and steadily is to equip all journals and 
countershafts with Timken tapered roller bearings. 


Because Timken bearings have true rolling motion 
and take both radial and thrust loads in any combina- 
tion, the churn drive operates with less power, less 
wear, less maintenance. And with Timken bearings, 
more effective closures are possible, keeping lubri- 
cant im and dirt out. 





| | Why Timken bearings have 
true rolling motion 


The rollers in Timken bearings really roll. That’s 
because rollers and races are precisely tapered so that 
all lines coincident with their tapered surfaces always 
meet at a common point on the axis of the bearing. 





This means friction-free operation, minimum wear, 
greater precision. It’s another reason why 9 out of 10 
bearing applications can be handled more efficiently 
with Timken bearings. 


Would you like to know more 


N about bearings? 


Some of the important engineering problems you'll 
face after graduation will involve bearing applica- 
TAPERED tions. If you’d like to learn more about this phase of 
ROLLER BEARINGS engineering, we’d be glad to help. For additional 
information about Timken bearings and how engi- 
neers use them, write today to The Timken Roller 
Bearing Company, Canton 6, Ohio. And don’t farget 
to clip this page for future reference. 





TRADE-MARK REG. U. 8. PAT. OFF. 





NOT JUST A BALL © NOT JUST A ROLLER c> THE TIMKEN TAPERED ROLLER c> 
BEARING TAKES RADIAL y AND THRUST -@— LOADS OR ANY COMBINATION 
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partners in creating 


Engineering leaders for the last 80 years have made 
K & E instruments, drafting equipment and materials 
their partners in creating the great technical achieve- 
ments of America. So nearly universal is the reliance on 
K & E products, it is self-evident that every major engi- 
neering project has been completed with the help of K& E. 





AN OKONITE 
‘““TWIST’’ ON 
CABLE TESTING 


Orkonite research includes 
subjecting short lengths of 
electrical cable to torsion 
tests (pictured above), twist- 
ing them through a spiral. arc 
of 180° under a heavy load. 

Bending tests, impact tests, 
tests of wear-resistance by 
abrasion — these are a few of 
the mechanical tests which, 
along with electrical, chemical 
and weather-exposure tests, 
complete an integrated pro- 
gram of performance checks. 
From its results comes infor- 
mation which Okonite engi- 
neers translate again and 
again into wire and cable 
improvements that mark 
major advances in the field. 
The Okonite Company, 
Passaic, New Jersey. 
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KEUFFEL & ESSER CO. 
NEW YORK * HOBOKEN, N. J. 
Chicago * St. Louis * Detroit 
San Francisco * Los Angeles * Montreal 








can you do it? 


Solution: 


Here is our solution (others are possible): 
Trip 1: Man A and Woman A row over. 
Trip 2: Man A rows back. 

Trip 3: Woman B and Woman C row over. 
Trip 4: Woman A rows back. 

Trip 5: Man B and Man C row over. 

Trip 6: Man B and Woman B row back. 
Trip 7: Man A and Man B row over. 

Trip 8: Woman C rows back. 

Trip 9: Woman B and Woman C row over. 
Trip 10: Man A rows back. 


Trip 11: Man A and Woman A row over, completing 
the task. Everyone is across, and everyone is happy. 


briefing the news 


(Continued from page 355) 


new “gun,” when directed at its target, sucks in a 
stream of air. Sensitive to certain types of gas and 
vapor, such as freon, the instrument is used for locating 
extremely small leaks in pressure systems. It will 
detect freon leakage, for example, at as low a rate of 
loss as one-hundredth of an ounce a year. 

The device will detect com- 
pounds only of the halogen family, 
according to Mr. White. Vapors 
of carbon tetrachloride, chloro- 
form, methyl chloride, methyl 
bromide, and hydrochloric acid — 
among others—have been de- 
tected experimentally in amounts 
as small as 10 parts per 1,000,000 
parts of air. The instrument is also 
sensitive to cigarette smoke. 

Compact and portable, the de- 
tector unit weighs only two and 
one-half pounds, and its control 
unit 15 pounds. Whereas in the 
conventional electronic tube, nega- 
tively-charged electrons stream 
from the heated cathode to the 
positively-charged anode, this in- 
strument operates on the contrary 
principle that when a suitable 
metal surface is operated in air at 
red heat, it emits positive ions. 
These pass through the air from a 
hot anode to a cold cathode. When 
certain elements or compounds, 
notably the halogens, strike the 
hot anode, there is an increase of 
current as a result of an increased 
positive emission. 

The primary application for 
this electronic instrument is as a 
detector of extremely small leaks 
in tanks, boilers, piping, and other 
closed systems into which halogen 
compounds can be introduced as 
a tracer. 
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briefing the news 


Growing New Metals... 


Chemists at the University of Virginia 
are “growing” new metals — varieties of 
copper, zinc, and aluminum with differing 
crystalline structure that cause them to 
be as unlike their prototypes as if they 
were new chemical elements. The project 
was a secret one during the war and was 
under the direction of Dr. Allan T. 
Gwathmay of the Cobb Chemical Labora- 
tories; it is now an open one, however, 
and first news releases indicate that these 
new metals differ enormously from their 
originals as regards their reactions to 
friction, corrosion, oxidation, and wetting. 

The work has involved the production 
of super-crystals millions of times larger 
than old metal crystals, Dr. Gwathmay 
says. These crystals are grown from the 
molten metals and then either machined 
into spheres or are cut so as to give flat 
faces as much as one inch across. A spe- 
cial polish making it possible to detect 
small changes on the surface is applied, 
and, finally, chemical reactions of all sorts 
are studied. Because the chemistry of a 
substance is, among other things, depend- 
ent upon the distance between the atoms, 
and because each crystalline structure 
presents a different pattern of atom spac- 
ing, every surface reacts in its own way 
to the same process. 

This development is expected to be of 
particular importance in the field of indus- 
trial catalysis, where mixtures of gases 
are exposed to metal surfaces to speed up 
reactions among the vapors. If it were 
possible to find the proper highly reactive 
metal surface, industry could accelerate 
its production of synthetic fuel and rub- 
ber, aviation gasoline, explosives, plastics, 
and fertilizers. 

The project was originally started to 
determine a method of reducing wear and 
friction in aircraft engines, it being real- 
ized that parts would last many times 
longer if the metal surfaces consisted of 
only the most wear-resistant sides of the 
crystals. 


Titanium... 


The new wonder metal of the atomic 
age will be titanium, predicted Atomic 
Energy Commissioner Sumner T. Pike 
recently. It is the fourth most abundant 
element in the earth’s crust, is as strong 
as steel though only of one half the weight, 
and is up till the present by far the most 
promising material for “kettles” of atomic 




























































energy. And, although its extraction from 
native ores has baffled science for some 
time, the Bureau of Mines is now produc- 
ing it in 100-pound lots. 

“Nobody acquainted with the problem 
of atomic fission,” Pike says, “has any 
reasonable hope of getting power in any 
other way than by first reducing released 
energy to heat, as in the case of conven- 
tional fuels. But the heat will have to be 
of a considerably higher order than the 
levels we are accustomed to in ordinary 
power production. Levels of 1,800 to 
2,700 degrees Fahrenheit seem to be about 
the range to shoot for. Thus the question 
immediately arises as to whether steel can 
stand up at such ranges. 

“Success in building new power reac- 
tors calls for a metal of structural strength 
equal to or better than that of steel and 
also able to stand considerably higher 
temperatures. The metal must not absorb 
too many neutrons and thus slow down 
the reaction, and it should be one that 
could eventually be produced at reason- 
ably low cost. 

**A glance at the periodic table of ele- 
ments in nature shows titanium as a pos- 
sible candidate. It has a strength-weight 
ratio considerably better than good struc- 
tural steel. It seems to stand up under 
high temperatures very well indeed. Also, 
let us say, for the sake of the argument, 
that it has a very low neutron absorption 
coefficient. 

“As a pure metal, titanium hardly 
exists at all. It is in about the same state 
that aluminum was eighty or ninety years 
ago. If it turns out to have the qualities 
we want, there is no immediate obvious 
reason why it cannot be produced in large 
quantities and at quite low cost per 

und.” 

So far, the lowest price at which 
science has been able to produce titanium 
is $.50 per pound, but it is expected that 
this price will be greatly reduced with 
large scale production. Titanium has also 
been widely considered as the material for 
jet planes and even destroyers and cruisers. 


Leak Detector... 


An electronic instrument which looks 
like a pistol, and which rather than punc- 
ture a “target” detects ible leaks in 
it, has been developed by the General 
Electric Research Laboratory under the 
direction of W. C. White, chief electronics 
engineer. Instead of firing projectiles, the 
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ENGINEER...PHYSICIST... CHEMIST 


For each, General Electric has assignments to his liking 





General Electric is not one business, but an organ- ates of American colleges and universities are 
ization of many businesses, ranging from the finding that the 125 plants of General Electric 
building of transformers at Pittsfield, Mass., to offer opportunities to all degrees of specialists, all 
the molding of plastics at Anaheim, Cal. Gradu- sorts of enthusiasms, all kinds of careers. 




















ENGINEER 


Quoting Harry Winne (Syracuse 10), vice president in 
‘charge of engineering policy: “The expansion of General 
Electric into new fields and into production of more highly 
complex equipment is building an unprecedented need for ex- 
ceptionally trained engineers . . . To help meet this demand, 
the Company is steadily expanding its Advanced Engineering 
Program, under which young G-E engineers can study deeply 
into such highly specialized fields as fluid mechanics, elec- 
tronics, and electro-mechanical engineering.” 





PHYSICIST 












“Industry is finding need for physicists in fields considered 
to be foreign to them ten years ago”’—that is the prospect out- 
lined by Dr. C. G. Suits (Wisconsin ’27), vice president and 
director of the G-E Research Laboratory at Schenectady. 
Optical studies, high-energy nuclear research, ‘“‘superconduc- 
tivity,” magnetic properties, high-frequency currents, physical 
metallurgy—these are but a few phases of the work now being 
done in physics by General Electric. 






















INSULATION CHEMIST 


While much of General Electric’s research in—and 
careers in—chemistry centers in the Chemical Department, 
numerous chemical projects are carried on by other of the 
Company’s divisions. At Bridgeport, Conn., Lyman H. Hitch- 
cock (Connecticut, ’26) heads up development of such special 
insulations as Butyl rubber and Polyethylene. The Company 
is a leader in the development and application of both of these 
s\ ‘thetics for insulation purposes. 





IF YOU ARE INTERESTED IN A CAREER WITH GENERAL ELECTRIC... 
a career in business, write Business Training Course, Schenectady, N. Y. 
a career in technical fields, write Technical Personnel Division, Schenectady, N. Y. 
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